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(57) Abstract 

During a write processing for channels 
(Chi, Ch2, Ch3), the end limit of each 
channel is set according to the transfer rate 
varying with the ratio of the number of 
effective packets to that of dummy packets, 
and end limit information is written on a disk 
along with write data. In a read processing 
for the channel (Ch4), the end limit is set 
according to the end limit information which 
is read out of the disk along with read data. 
Processings of earlier end limits are carried 
out in order. Considering the difference 
between the transfer rates at the outer and 
inner peripheries of the disk, a write zone is 
determined. When simultaneous recording 
for the channels (Chi, Ch2) on an ASMO of 
groove/land recording system is carried out, 
data through the channel (Chi) are recorded 
along grooves and data through the channel 
(Ch2) are recorded along lands, sequentially. 
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«£j&*IE»£n<5. 7 H l/Xt^^ > h 1 5"CteL Z. tl b £> 1f |g 
*f)l-Z? 1 2 £^J&-f3 2^01©rt,-^©I©*l: , J* 7*JKW 
25 obble) £5S"f, l^fc>{$5, tf-flfl <7 * 7*;i/TSB^ £ ni US . 



WO 00/42515 



PCT/JP99/05679 



10 

frW*7 * ~?)V7 F l/X (Singled Sided Wobbled Address) 18tt, 

XTS§, A S MO (C&^Tte* x 4 X £ © 1 ®3fc i 7c 0 © 7 1/ - 
16-7 3mT&Z> 0 
5 ^^c, 7 > H 1 1 t >?)V-7° 1 2 tfyhS&O. 2 3 5 ? 

^^n^- MPT* 5. 

n&^\ cine ©iji , /->«i 6 j: a ^^tj^bi^i^ 

M\Z. liiy-y (Logical Zone) N~IIV->M + 2) * T © 

io 7 i 4flo»iy->c»iij$ns, sfe, B6i:fi^T, &m 

->N + UT^tXlT, aiy->N-iiy->N + 1 £ 
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u - k^t-v (DmMMmom&z^'fM (^© 5 ) -e^s. 
20 bi 5 1 04 3© > ;->i^of'fX7i: 1 m 3 9 0 4 0 

U - Ar-^ OlBfik^HOS^S^t"® (-€-©6) T#3o 

m 5 2 6o©7->^^fy$n/czcAV7j^:©iHis^J / faf7^ 
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-rzm* (b) «7-> i • mmrzm. (c) 

0 5 4«, 0 5 2 £^T7->$§fi£tf>x^ T^-feXPtP^ 

(a) \tV-> 2 tV-> 3 iZftWL - mmtZM, (b) ttV 
-> 1 (DfrlZftm • lE^f^^J, (c) &7-> 5 £7-> 6 

0 5 5te, 0 5 2 7->fl*J&<0"r W X# TZ'tzmm 

'BlXS^^ >*;i/$c£#ltLT, 2 3^ >^;K7)[fIB#fB^$:ff -5 ^fe 

^t^aj-r d . (a) \tv-> 2 tv-> 3 - mm-t 

Z>M. (b) \tV-> 1 £V-> 2\zftWL • (c) &7 

it7D-ft-h (^©1) T&3„ 

7->€ii^ Lxit^t >*)i<Dfflmmm$:fto7 xa& 

7- ^jURLTfcgc? 1 * >*;KDp53P#fB&£?T -5 7)V3V XAS 
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16 014,' Z CL VC0gM^0fi i 7, £ \Z\%^J-^ > * )V 

g42tt, i^$nfcXyya-JK:foT, ^ tl S <7) « # & / 

xm rm mtffcfe fnci^^tift^x^ya-^^^ 
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x # Mi2M# ± £ t£ b nfc y-> ft 7 h uxiznm-rzo 
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i 1 2 ©MPU (7< ^DT'DtyD-i-y h) 6 1 L , M 
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*»9IK:*5HTtt, %.tfMitz.um.n>T v h^b^a- • a fry 
0 5 - * £ t* 5 ft # < <D B# n # ^ 2> n £ K: & 3 . f LT, ■# 

IRKltSe-pTXfr^a-U >#&fT Oo 

ISOlill/- h letter S#»«flffl^ iSDTilft 7 

T#£&##l^i#K:ie;:3«'&. o feints © 

15 (Bt^^JTliWt) ##fctf £5 KXfr 5? a- U 

«fc D ^gctf)^* *JP*fcttJ: 0 flatted* ^SfflST?** «fc -5 

20 yy7fA©«^IT^^, 0 1 2 OX h ^-y yXfAtt Xh 
1/ - 5?f/H X5 1, STB52,*«k J/fy ^HV5 3 £ H , 
:tl60§iittIEEE 1 3 9 4 13 & 5 4 K £ 0 SVMd&M^n 
T^S. STB52(t WAtf, y h 7-^ J&> b M P E G 

25 5 1 \Z&m-f %<> ^U, fy^iHV5 3tt, Xhlz-yjAW 
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X h 5 1 K£^T, x ^ X £ 7 /7 -fe X <Z)Mfl? £ff 

•-•«■' r-f X^7^tXlJ|IfflMPU6 1 D^D -fe y 

it i - y h ) , IEEE 1 3 9 4 LSI62, T^^F7-f/U 
5 3, *«fctfA«^77^tU 6 4*^*, £ft £ 6 5 

{id; D5^t;ii$nTl^ 0 

LS I 62tt, @»6 ; 4t7h !/-yf/H X 5 1 (Dmoimm-t 

4 + n;Wh (KB) CDgI^ft5 1 6iOlfi^n y £ £>$f 
M P U 6 1 te, ®W. 54i^AA$tl5Read /W r i t e tfr 

0 1 3», MPU6 lia^TU^X^rya-iJ >^(DJ^ii^ 
lfiB3t^7D-f t-hTSS. MPU6 1 tt, * T\ }f&7^* 
;KDR e ad /W r i t eO'J7J^-f Aifr^fc^o T, A>>7 7 
20 ^'J6 4O,-^$i0it7*Di!/ ^7 llT-^§-Hiir5(X 

A , -;77^t , j6 4 ©ifiyD ? * c 9 * -mwm? 

25 7 77*82), «#^^X-^©-B##^(D^{Ctt, SttUfcofclg 
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jkntry h<D?-t>, • ?Uy!7 • ft try V <D"r- 9 <D&$:W 

5 C AN-ED FUS^^TX^rya-'J >^^lf 5 (Xt7^S 
3 )o 

a°^t y h *mm&mbrzm£<D v- v \zm% b, z\<Dt%, m&y 

15 S C AN - E D F <D 7 )VJ U XAHS^HiT, 

^5feT^ 0 CWiai:, X-yf^S 2 T^fefc^T^PSS: S C AN 

-edf \zm%?z>z\fr:. mmomm^u^z^^^xnmmm^ 

20 ck 0 \Zf£Z>o 

3 » 49(Dft^JKhl, Ch2, C h 3 , & £ C 

h4®H, Chi, Ch2, *j;^Ch 3®3^©f t^>^"Ctt 
W r i t e #1 S #tfr fc*UCh4TrttRe a d & g ft tl T ^ 3 » 
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ntry hZ%V, /^yhDlt 9 % - • K>r y b £ 

y 2 6 4 a ^tJ 0 3 T £ tlT ^ § . _ 
5 W r i t e MWlZte ^T\Z, - Htry b D^i<ti/^ 

6 4 £ S # & tf © £ g b fc Pf 18] 13 «£ 0 , §f t^iKDiT 

io fit, r^^c^^iz-hj, rjS78Ilgft$8.u fe«fc^ rw#jA o er 
y b £? • /I y b <D UW\ £ ^ W K ^ b 7c A -f ± U x - 

a*, r^rg&x-^j tftdf^x^ 6 6 tciai^n^. :tib 

Of-^li /t »; 7 7 ^ t 'J 6 4 S^IT, 0 15 (C^-Tck^^7 

t-vy htf-fx^6 6ciES$n5. m±&mu-bte, wz. 

15 1 Wry b ^7c 0 0fif-^©/H h&T^Sn*. 

hty^ - • /ty y h ff*£i2&bT ! b ck^o 0 1 

20 -f ^ U x-? £ LTtt> W^/ty «/ hSil " 1 " T^b, ^5 - • 
h$il "0" TgUfc/HtUy-a-yX^ffll^tiT^ 

dfflIl:*^TifiJfflSns. $ nt H & IS PS If 
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:nC«tO, TV5 3©«k5&f>f 6l;Wt5T-^©R 

e a d 1 1 ^ 1 1 1 § W 0 #lc *5i^ T % , ■ S TB 5 2 rt^fifg 

^0x-^^^^5l^>^^<i:|WHiOv-^>XT, L S I 5 2 £^ 

^ttI&DflJT#|pl$ (Asynchronous) & j£ /0* <>J T & 
ftft\ • n*ry b £Jf AtfUfi/^'^ htf>^£i£tBLT 

10 fc«fcV>„ ,1 <Di§£, gIf-^»Hl:f^ 6 6 KfeittSftTH 
gtf&QWOl^-XT'&m&m&'tT^tz&Z. IEEEl 
3 9 4 0^1 -DVmm*:- h'tS§#^IfeIi: i 0 RE ADjltt 

i:5T, |214t^Lfeh^>X#-h • A X y b 3 ft 1 9 2/t 

is -f h0fi7-^^t^'e^3O, ^777^^64016^07 

£1M X£ ITf'f X £ by y 2 UDKD 6 4KB S^Srgjffl Lfc 
1§£ > m 3 4 0 i©/^7 h3l:fiSt5f-^^777^'J 

6 4 ©ffi 7 □ y P \Z &m £ ft £ . Lfc^oT, A *r y b 3 ^ 6 2 
-DO)?-? • 7*Uy tr - rt>ry h4££j&L7c*§£> fcU 6 8 0 i® <Z) 

20 x — ^ • s*Uy 2 • A7"7 h 4 7?*-flf ft5 <0 Kl51"5I^M^ 

S**78IIB**fc£$n*. 
H 1 4 07^ v:x- U >y©01IT«, !aBJ£f8!¥'KT37c#K A* 

7 7 7 / t 'J 6 4©$fi7*Q 7^6 4a ©tl^fiA')"7 h 4 AS 

^ti, 4?<D#%)rt7-y btf^mznzviz^Lfcmfflfrzmr 

25 $H^&5££ft3 feCDi: LT^^o d £ T, #1~#10<D#£EP 
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tt, 4O0t^/^y h CMf e a d /W rite ll^f 

•■ - • s it. £ ft £> 7C « i& 7 $ PI O ft £ * -T 5 > 9 £ & h v <D % « ft 

5 5 tC fc § . 

#1 : Ch4T4/^7 h^Ol^T-^^T^ 7^66)5^1 

^m$n, /t777^t | J6 4i:-iii$ti5 t ^®<t#, 01 

io # 2 : K*£UfciR78!IRfl!«K:tEoTR e ad#L3<D^7$PK 
tfftJtSft, bfcA-f t'Jf-^ "ioioioi"!;'!^ 

hR^ioa^n, mm "o" t»«Lt^5-'/^y 
u 6 4 c-i^iissns. 

#3:#2©^aoWtC, , ChltCh3T, 4O0fi 
20 f©-BIIiill!J^IIT»iI^^^ns. Z(DtZ, 1151; 

iiTi6nxtfcfc^, ^n6o/wt'jT-^B*i: "1 1 1 

l"<£:fc5. »7»!Rtt±E4#«&A^ry h #©IE2il6Mfc: 

25 s^vixft* ^nsfc*, c h 1 i c h 3 (Dmjmmitm cmn t 
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- ChKDWr i t e fclg-tffc* «■£ a: - U > if t£~tl-&o 

#4 : fcfc, Ch 1 tmC^JMm^W'DCh 3<DW r i t em 

# 5 : Ch2T4^(0liA , y7 HV©7-^©-«f»l 

W0fll:2^»^S - • A ^ y h D £ ttT £ & » /Ht'J 

5 s - ^ "i o i i o i " t & o , H» T $ PK 6 n 9- «, h % <d mm 

RTI^lcLT, §ftWRead/Wr i teJliWT 
^8|g©^^0tX^r> ? 3.-U>^$n5. H O 51 , #6liCh3« 
#7llCh4, #8IJChl, #9ttCh3, #10liCh2t& 

15 

R©#Vi«lCffi!j£$nS. LfctfoT, ISOWr i t eHii&X 
20 6 6 ^7^tXSn5tttE^^. 

g] l 4 <z> #>] T « , §ft^ii/Si:lt^D7^3i^©A' 
t ©woteaiK: 2 y ztt&mm ls i 6 2toiai©fiii: 

1 7 P y ^ # £f'J IB b T V> 3 o Z <D £ "5 , A'777/i l J6 4(D 
25 *ittl86nT^5fc», &78llgK: i &±l8&«:ttT:i3<&ga<& 
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So 

-mmmzmtz>mmte4~ 8 n*rv h© testis h 

2^07^(57-^^777^0 6 4 £ « & S ft S H £ ft 

h i/- hcDJi^comfeyn^^^feD (D — fl# If $t R# Pel 

/h $ < ft S> ft V> & <D t HJt U T V* £ . 

(DWiCD&^zm^frMS. znzmm%tz\tmm^ : £Wi~? s z tit 
®%r$>z>o zzr\t. mrmm^m(Dmm\$4 - s n>xv br$> 

K) » I E E E 1 3 9 4 \Z & if £ 1 A >T v Y <D Ifc i£ B# M 1 2 5 ^ s 

t&3o Lfc^ox, 4-8/^7 b*mmmmizmn?z> ts 5 

0 0/is~lms t/iO, l*7$Pi«> ^^ii^f>5 0 0 ys~ 

1 m s mrnvrcmntteZo PlliSStlJilTtt A-;77/t'J6 
4 ^(D-P##H^^7 bfcNF^J^ffl^ bftSo 
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«tt)!^ii/-- i NWTfen{i ^tt-e> oDMso^T^ntti^ sic 

f :T, SCAN-EDF©7J^'JXAl:I^t, t&TM 

5 pi^iwi i; 2 -c? & ± © & s £ o ^ts, -s-zm. 

mi 6 <DM~V\$. Ch 4©2@©Re adUl (# 1 £ <£ ZS # 2 ) 
^bfe^T, C h 2 <£> W r i t eil (#3) \Z& <0 . v - # # 
|p]^|ATCh4 (#4), Ch3 (#5), Chi (#6) <E> Jl K: 

io issns^&x^v^-^is^ti^ #7«ch 

1, #8ttCh3, #9ttCh4, # 1 0 # 1 1 ttC h 2 , 

#12ttCh4, #1 3ttCh3, #14ttChli&5. 

II 7^612 2JT^#ll&^b. M P U 5 1 Idi 3 

117(1 t^i^Mtl:2Ni t*^Sfc0 2i) 

20 II 7 07^rya-il'T-7jK OC^IlOrde r (I) (I 
= 1, 2,..., 2N) mJMmT. R e a d /W r i tell 
<7>f&S'J'lf $gR/W, ^^^;U#^C, *s«fctfx>f X£ 6 6 ±©:/P 
y £7 Hl/7A^^^, Htf^^^> lOORe a d/W r i t el 
IS^LT^'S, T.^T-J =L—)V7--Zf )V 7 0 l:mi©g$ 

25 ftfctKM£^: LT& D , * ft (7) ml@ <£> g S teH 7 $ IS T 
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Order (1) ic^ns&x- * <D$s*_^ i te, 
tS ^1 ttJi S f t ^©tf t , Ci = i T'&Zo o 
rder ( m - 1 ) , Order (m) l;t$n5#T-^i^. 
5 * j , k\ZO^X%mmr^^>o Wi «W r i teli^, 

R j , RkttRead 
ill 8 tt, Wr i t elKDX^rya-'J > ^£ J: tfUrr© 7 U 

tt, X^rya-Jl'f-y^ 7 0 l:ll^ntl^l$0 r d e r 
10 ( I ) <D|@$(£^f o 

wjt-r* (Xfy^s i Do -mwmtmT w^iTn^f 

7 7'S 1 1 <7)¥iJ^£i£D MTo 

fcPtfBll^otff ^JUcCWr i t elKDHTWTk £ If Hi 
fS (Xf77'S 1 2). — ^f#StNFKtt» ^t^iHc©feII/- 

G3 1*3 £ x * ? 6 6i:f f ji*tfJ;^l<!:l:&5. fit. 0il ;U£ , 
25 k Srgffif So 



WO 00/42515 



PCT/JP99/05679 



37 

*li©mi©Wr i t e MM £ & 7 #]fS O ^ Hi 
f;Xyyj-Jl/f-^^7 0©iTti:. f t^JHCWr i t e 

'••jffil^SitS (Xt7 7'S 1 3 ) o tfttet-V^ftmOKS '"T 
-f>^U/>M/fcf , Order (m) KlTk SlitS. Z\<D 

5 <h#, Order (m) fctt, mm\Z, Wk , Ck , Ak t> 

li^nfcOr de r (m) ZtftT, mffl<&S3iS©*S7 
M IS T £ it b , f ^II:g*St^f AT (^f^SU), 
Xf^S 1 1 £M 0 , Xf7 7'S 1 jITo X 

10 Tf^S 1 l~Xf7 7°S 1 4 CD M S > * § * > * ;u £> ^ 
□ y s; (D?- $ Hfi A y 7 7 * t U 6 4 (C $ tl 5 & £ , X^ya 
7 0 fc*f£fcg*£jiftlL'T\ X^rya-^f-7^ 

15 $1 7 ffl IS <£> ¥ V> <D <b m \Z, g^Order (1), Order 
(2),... ^Ii$tl5. 
X f 7 7* S 1 1 ~ S 1 4(D^S«h Mrr IT> 7f77'S 1 5-7 

f77*s 1 7 ©jh7ii^, mpus i\z&K>mftznz. 

Z<D)\s-7'm&lZ&^T. £?\ m= 0 fr£ofr%mM?Z> (X 
20 J77"S15). £<Z)¥iJ£te, 7^ya-^f-7*^7 0t;giO 
rder ( I ) $ tlT H 5 #J »f T 5 M T * 3 . 

m=0T&ttttfc£, *Il©Wr i t ejJU^SoT^StfiJi 
L, 7^rya-^f-7*Jl'7 O^tilT, ^©^IllOrde 
r (1) KgfcSnfcWr i t e #131 £ H 7 -f A* ®g& 6 3 Id 

25 fg?KT3 (X^y 1 6 ). £ nidi 9, H y-i AtelSS 6 3 
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A , y77^tU6 4l:ii$tlf:Order (1) KgfiStifc? 1 
i Cf-^- tU^6 6lW7Fl/^Ai <£>&gl;:#£ 

5 Sni^SOrder ( 2 ) & 1 of o£i 0 ± 

-5 (Xr^SH). 1 = 2, 3,..., mlCO^T, 

Order ( I - 1 ) =Order (I) 0g#J&;L£^lrrb> g 
$Cm<7){i£ "1" ri"J^>ft§. fit, Xt77'S 1 5 

10 Xt7 7°S 1 5 t:^^Tm= 0TSn«, W r i t e fflliJt^ 
T&7 b*0><5 £*U0rb, Xf^Sll iZ&ff? So 

£7c, I 1 9 R e a dffl3g©*3r^a-U >^*5<fctf£ff£ 
IBJf?,7U-f t-bTS§ 0 tt/ty 7 7 ^ t 'J 6 

4 ©J^fi:7'D y £ 2 i^Oj-^^ H 7 -f A 0 K 6 3 \Z ck 0 x W X 

15 ^6 6^6M*Sn. /t 7 77/ : &U 6 4C-fi|I«$ni) (X 
f»;7"S2 1), , 1 ^ ^ k t i HJ © 7* □ 7 7 O f - ^ ^ A' 7 
77^ : E , J64^bLS I 62 ^feit^l?^ 0, ^©7*D-y7©f 

iODNf, MPU6 lit if, Ufn*©f t ^)H?M7*D y 

20 ^ # e> m ^ x- 9ifiny7 7 6 4 ^ £ m o ta £ nfc ^ E 

ofr&mfetZ (Xt>;7"S22), it 0 ffl L 7 U T ^ fc ft 
25 ny£<Ox-*0&78!K1H«£ftoT, ft^iUcORe a dffi 
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6 4T©-P#*«tl^ia**-riR7»!l51»llk:<fc-3Tj**-3T< 5. 

rs«p|IB*iD*UT, *l7$PgTk $Ifiit^ t K 7 -TASK 6 3 

x ^ 6 6 *5^K*tntf«k 

01 8©Xf'yys 1 3 tllUbt, *Ig®mi©R 
10 e a d mmZ^tSZy ya-^f-^ 7 0 0ftT&fc» 

k©Re adli^Ilt^ (Xf^S24), fit, g] 8 <£> 
7f*;^S14i:l^«l:LT, mfi ©gig £ #1 7 8118 ©^JgfcM 
^#;LT Uf^S25), 7fy^S 2 2-S 2 5®ffll£» 

15 MPU61ftXf^S22~S25 © ;U- 7° £ b T , 
7fy^S26-S28 ©JP- 7°#LS fc^frf 3 . 

-rfcfcs, if, m= ofraofr&mfe'rz (Xf7^s26)„ 

m=0Tfaitntf,*filORe a d o T Z> t W $r b , 

X^rya-;l/f-y;l/ 7 0^#1LT, 5tif|Order (1) 
20 KSfikStifcRe a d mS©HfT * K 7 A0S& 6 3 £ff 

(7f 77^S 2 7). flt> F A*0S& 6 3 7^7H6 
±©7 KI/XA i^fil^bf t^iM »7-^t*HJU A* y 

7 7 * ^ U 6 4 £ 0 

# £ , MPU6 Ut il 8(DXf7^S 1 7 il^ICLT, 7n 
25 jya-^f-^il' 7 0l:^^TOrde r (2)&T©^Iit©# 
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1 ^fOiD ±tf (X77^S 2 8 ) , Xt77'S 2 6 

«*0*&S**DigT. ^bT, Xf77'S 2 6l:^^Tni=0T 
*ntf, R e a dllttt^TiT IT^S t^JIff : Xf77°S 
2 2 \Z&ft-tZ> a 

5 ffc, WritefiltRea dffil^jgat^i^tt 0 2 0 

K^i- o temm&ftt>nz>o mpu3ih, sf, ^-rnfrou- 

t^iUfA^^y/^U 6 4^\07^tX ^ ^ T V 7c ^ £ 5 £ m 

ys3i o^ij^^^o jifo 

10 fit, ^f77*S 3 1 C^^T, 5 1 t*^k©A»;77^* l J 
XtDliWr i t eildfl^-PtiicR e a d#l3I£f#?j£ 

15 wmmmfr ^niiHTk &n&?z> (xf7^s 3 3). 

t5 (Xf77"S34). m I S (DT.t- y y° S 1 3 tmm 

20 &mt%> (X777"S35). Wr i t eHiCl^tt 

Wk ^ISStl, R e a dIl©l^(iRk J&*gfik£n5. 

^{3, ^1 8©Xf77'S 1 4 tiiCbT, X^rya-^f- 
7*^7 OCgi^f^f A (XT77'S 3 6), 7f77'S3 1~ 

25 x y 7 S 3 7 ~ S 4 1 (D)\s--?& : m&^ft-tZ>. ffcfc^, ST, 
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m= 0 fr£ S^&^JJtT* (Xf^S37), 

HOrder (1) \Z &m £ tlft #LS 0 li £ ^ x y 9 ? Z> (X 

7>;yS38). fit, TWj jiJIISnt^ntf, Writel 
5 a^HtT^r F7^f A*HI8S 6 3 {dfa L (Xf'^S 3 9), TR j j&t 

a»$nTV*n&, Re adJBLS<0^fT*K7'fA*|eIE&6 3 Kjg^ 

t§ (Xfy^S40) t 

01 8©Xf77'S 1 7 t^lKlLT, X^ya-^f- 

^70C^UTOrder ( 2 ) J^T <Z> g ^ <Z> £ lofoft 
10 D ± (Xf77 , S4 1), Xf '^S 3 fit, X x 

>y^S 3 7C*HTm=0T»nl Re ad /W r i t elltt 

T^T$ITlT^5tilfb, Xfy^S3 1 CifTtS. 

0 1 8©Xf7 1 4, HI 9©7t77*S 2 5, 

*5 ct El 2 0»Xf7/S 3 6^^V^T7,yvrL-;i/T--7 > ;U7 0 

15 *7JWIET©tt«;fr&K:ffii;-o>< OA* 

5*ttb«E-r*T^=f U XAH, B2 1(Di5l:a5. ^07iVJ 
UXATtt,MPU6 ltt, ,Srfcl:ISSnfcO r d e r (m) 
20 <£> 3£ 7 $ Pi T k (m) ^Order (m-1) <D%kJMUT\ (m 
-1) <hitt£l<> Tk (m) >Tj (m-1) T&nfcf, 

Tk (m) =Tj (m-1) T*tl«» Si £ 0 'N y K © 7 
D7^7Fl/XAh,Order (m) ©:/□>;/ £7 Fl/XAk (m), 
25 43 cfc border (m-1) ©7*D 7 ^7 F l/X Aj (m-1) (7) 
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HftSfiyi'tS, ^IT, Ak (m) -Ah >Aj (m-1) 
-Ah T^tlH Order (m) C^Order (m-1) £ 

So 

5 {Tk (m) = T j (m-1) ^OAk (m) -Ah ^Aj (m 
-l)-Abh£fcttTk (m) <T j (m-l)T*tl«, O 
rder (m) tOrder (m-1) £ Atl#*. & „ f LT, m 

^< ©j§£, »ffc ta*$nfc«i3ioii*7»ii8ttKfc»»snT 

io U§^i©fnJ; D fci!V>££#8!l#T#5<Z)T, £ © £ -5 fc 7 ;P 

2©<k5K:fc£. lOTJ^UXAtll, MPU61tt O 
15 rder (m) ©UTiKTk (m) £0 r d e r (m/2) <D& 

rmmT) (m/2) ^jt^-r^o 

fit, Tk (m) >Tj (m/2) T&nfcf, Orde 
r (m/2) ^Order ( m) © W © $ £ £. ¥ # © lift © ^ O 
rder (3m/4) £Jt«2*&£U Tk (m) * T j (3m/ 
20 4 ) tttm-?%o -13. Tk (m) <Tj (m/2) & 
Id, Tk (m) £Tj (m/4) £Jt*fc-TS. 

£©J;5&J£$fc$ffl3£$t)igLT, Tk (m) j&tJRT SttBS:** 
0 &/u-C^£* lilll5^f:lfil:Order (m) 
T5. :tliaO, 2 0^Si*gg<0lsl*TJfc1fca«**7U 
25 ^.*«JtttWfiWfM^*l71 : *. 
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fclZ. B23*^B29$T*#IL?i^5, © * > * ;P 
T"J 7;i/*< A L tU^6 6 ± 

0 2 3tt, 'J7J^< A £*fUT, Wr i 

57n-ft-M?^. MPU61I1 Sf, £&^**;KZ)R 
e a d /W r i t e <D U T;i/^-f fcftn, — £ CD 7* n y 7# 

15 &tj-nA'y77^ : E l J6 4l:-^iit5 (Xf77°S 5 
Do ±£l,fc«fc'3fc, ffi^P-^Ct-fXtt, ilS, 64KB 

<J 7J^U»W r i t efft^©*fT&#if 
-€-©^ff»»C^oTxW 6 ± CD##&^ 

20 (XT77'S 5 2), Wr i t e CD *fr & o fc £ 

T7/S53), 

£CD#£Tte, Wr i t e tft^CDlltT^Ci: 7~> ttffciofrCtf) 

ttj&ttfttnxtoo* mmizmfttzw r i t eiiwti:^Dt 
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m%.\Z. MPU61lt Xf y 5 2 \Z&teT\t* W£&&7 

S5 3li^^ttt ##&*7 K>X&£fT&K:*tJ£"r J: 0 1*1 
3©y->^ftt5. £0)<fc5£, Wr i t e !&m<D&.&m Zit 

5 m^\z, ^vmrnu-- b<DM^nm<DV->%fflm-?%>z\ tx*. m 

Wr i t ejHi©iIl/-l:l:^CT , /->!&ftilt5jfll0^2 
. <2j^M£lftSJt"370-^--hT&3„ MPU6 1 , £ 1\ ft 
io ft^r ^;K35-R e a d /W r i teO'J 7 ;U * -f A Kft V> % — 

^c^D^ifitf-nn^T^'J 6 4 £ -nostra 

( X 7 ^ y S 6 l)o 
*CJJ7J^^AOWr i t efitftcomft&ljtmZ-ttm&lZte* 

15 <^\/->£cfcD^Ji£^Ht< (X7^S62), Wr i t e tit it 

<D^ftfktftit'Ditm&\z\t* ^(D^^omnu- h ©^tMcfiE 

oTttMy-^S «fc 0 fiffifc^MT* (Xf'^S 6 3), 

20 it, 0 2 3 <D%f££ k> £ &fc*n&fc*ii<ba«H £>ns. 

MPU6 Ul X7*;^S6 2i:*^Ttt, #J * «\ HI ft © W r 
i t e^i^g^tS^ll/- h ©KB a y F&fitc2*Jfc 

t§7- yommmmu- b£±®3&e>&, tf&*7h^x$ 
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^n&ofamw-yiz&mtZo z.<d&?\z, m%t<Dw r i t e 

EI2 5&, x-f X # 6 6 ±(D*t$C£>7- > t&V- XDfem V — 
hCW§*l/T^5. f^^3 6tt 69©y->Z 1-Z6C 
#fij$n, 7~>Z1, Z2, Z3, Z4, Z5, Z6 0filt 
10 ftl^n, 1 h77^Sfct)92KB h), 100KB, 

108KB, 116KB, 124KB, 

f^X^6 6 <£> [el & $C £ 1 0 0 0 0 r pm (6ms/0S) <*: f 
£<h, 7~>Z1, Z2, Z3, Z4, Z5, Z60fell/-Ml 
f n-?n, 15. 4MB / s , 16. 8 MB / s , 18. 1MB/ 
15 s, 19. 5MB/ s , 20. 9MB/ s , 22. 3 M B / s £ & 
— jRfc,*rtM©7->OlB2l^ - M**ftH©7->© 6 0% 

8 2 6lt HI 2 3 ©7- >^^5&31fc^-5 X, 02 5©<t^y 
->K^-^ £«#&tfMJI<D0iJ£^bT^3 o if, Write 

20 fcist&^^nsa* i (Chi) 0 mnm<D"J-> z i& 

8ft StU h7 7^C^lRl (RJ^Tjft) Cj&oTChl, Chi, 
Chi, Chi,... oil:, ^->Zl©Ii7h'l/^l:7-^ 
3&**#&£ft5. ifc. 7-**;Hfc?&*2 (Chi, Ch2) <Dm£ 

te, 7- >Z2 #gft $ ft, Chi, Ch2, Chi, Ch2 

25 (DJIIIC, ^->Z2 0ll7FI/^l:T-^^i^ii^n?)o 
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(Chl~Ch3) <DM£\t, */~>Z 
Stl, Chl, Ch2,Ch3,... ©Jgfc, > Z 3 <Z) g$g 7 
h'l/Xilf-^^St^ttl5. "3 1 ir*;Pftj&*4 (Chl~ 

Ch4) (Dilute, , /->Z4^ID?Sn, Chl, Ch2, Ch 
5 3, Ch4,... <DM\Z, 7->Z4(Dli7Hl/Xt:T-^^t 

#&£n&o ^**;Hfc#5 (Chi~ch5) y-> 

Z 5d<l#[$n, Chl, Ch2, Ch3, Ch4, Ch5 

^*;U$C^6 (Chl~Ch6) */->Z 6^1iRS 
10 ft , Chl, C h 2 , Ch 3, C h 4 , Ch 5, Ch6 (DM 

\z, 7->Z60ii7F^i:T-^5|t^in^. 

15 ££ft&„ #Wr i t e #1 S 0) & it 1/ - h tt, #lxJ;£, /t«;77^ 

20 fill, #V->0>i£3§l/- htf> 3 0 %igg0><flt£ffi 1^5 Z. t \Z 
L , y->Zl, Z2, Z3, Z4, Z5, Z 6 (DSip^ii I/- h 
£, -^ft^ft, 5. OMB/s, 5. 5 MB / s , 6. OMB/s, 
6. 5MB/S, 7. OMB/s, 7. 5MB/s 
Jf, Write h <D&%\tf 5 . OMB/s^T 

25 ©j§£«, mnm<nv-yz itfimumtL. m 2 6 tnmz it, 
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7->Z 1 CUT h^^Cr-^^ttji^ns. 
- h<D&%ltf 5 . OMB/s J:D^:f < 5. 5MB/s^T0i^ 
7->Z 2 £>gi^7 K Cf-^JffiiJns. 
IteSIU- 5 . 5MB/si^t<6. OMB/stt 

5 T<Dm&\Z, 7->Z 3 0117 K i/xcr-^^ttasn, 

n**6. 0 MB/ s ck D < 6 . 5MB/s^TOl^(l, 7~ 
0^fn^6. 5MB/sJ;f9^:#<7. OMB/sWT0^^tt, 

7->z 5 (Dmmr k ^^cf-^^tt^sti, -ena*7. om 

10 B/siO^f < 7. 5MB/s^TOl^it > /->Z6(Dli 
7Fl/X(Ir-^^f f&sn^o 

£ <& J; 3 , §f t^^Of-^ft x >f X # 6 6 ±©|SID7- 
>*&ttifi»Lfc7- + IT, ^o, X^rya-'J >tf2tl 
&JRJFfcftoTT*5IBD > > * ;p # & * tl 3 .. Z.tl\Z 

20 H2 7tt,'H23C 7- >&^MKlS^< W r i t e|l®7 
D-?t-FTi&5, X h ^yf/tO 5 1 tt, *f, N^-f * 
;U<D|W|R#Wr i t e tfr^£gtt#ttT^n<i> £*ffl/ (Xt7^S 
7 1), Hf|li#Wr i t effliCft^J^Cl^^feS^i^ii^ 
^i';^t5 (Xf7/S 7 2). 

25 7 - >£ 1 rD^m \Z&WjL. 
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*;KJ5HP#W r it ell^^^ya-'J > ^ £ tlfc Jli#"eH 

->*tom\z&W}V, ft^RNS i ten?*? u * > h it (x 

77^S 7 5), N=0 xy^tS (Xf w ; 

yS76). N = OTfcttnfcf, Xf-^S 7 4R^C®|^It^ 

^LT, Xt^S 7 6 £:fcUTN= 0 tfctltt* HJPtW rite 
02 5 K^Lfc<fc5&ftJ^<h^<£>i|fc2t^- 

-XDy.&fcMU- hit* 18. 8MB/sT&3 0 
20 I 2 8 (t £©<fc 5 fcW r i t e jH©7D-ft - ht*§, 
X h l/-yf/W X51lt £1* , lltft^i^Wr i te©'J 

^ U 6 4 C-«ff!lt5 Uf*;7'S8 1). 
25 fiRft^MWr i t e SUfrlS^oy □ y Z =f- 
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? zmmLTmt&fr (xf^s82), 7->»©i^0y- 

5 7S8 4), y->*K7)ft&^(Dy->^^\«y F^Mt (Xf^S 
8 5 ) 0 

8 6), T-^^^TLT^^tttlfl, X7^S8 2^©j!li 
D ilfo fit, Xt^S 8 6 (C^^Tx-^^i^T-rn^, 
10 IISUTt^. 

H L & # £> , SV-yty-r/ytiWlf-^ 

£)A£n3o t^tft^ntf, T-^ttx-r X* 3 6 ±<D-ffift\zM 

Hi 2 9 fi, 0 2 8©*ta*jai©W*/TLT^5. Wr i te 
iiOft^iH^3 (Chl~Ch3) tL, irti®V->Z 
1 ti^^©7->Z 6 ZV-~>ft fTZ t. £-f\ '/-yZll: 

20 i5^T, Chi, Ch2, Ch3 OiHii7 F I/XCt- 

ft, #1::, 7->Z6l:y-HT, Chi, C h 2 , 
Ch3,... ©II;li7Fl/Ztf-^^f tii$ns. 

Ftty->z i ty->z 60ri&aiu*^, 3^t^ 

25 ;K2^-^<Dg^«#&^£fT3 . 
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1 2 <Z)M P U 6 1 \Z «fc 0 ff t>n§ o MPU6 ltt, 1230 K^T J: 
5t, T-f # D 7°Pir y +r 7 It* t'J 72Sttr. > ; E'J72tt, 
#!JA$, ROM (read only memory), RAM (random access memory) 

^oynt»;1r7 1l4, * * U 7 2 & fijffl b T 7 □ ^ 5 A & £fr T 

7 5 nrzmwmmmm 1 3 pjmumm& 7 4 £ 

10 ^ t U * - H , 70^^-7^^^* CD-ROM (Compact Disk 
Read Only Memory ), %"r 4 7.9 . A X 9 (Magneto-Optical 

disk) &M<Dn>\f3.-?WifrmK) nJtBfceftttE#)&*flH>&ft 

& # , ^iCSCT, ^tl^MPU6 l©/t'J 7 2i:n-Fb 
15 Tf § 0 

£ £ {C , MPU6 Ut LS I 62§^IT, ftgB©*yh7- 

25 ft^ffl^SZli^TitSo 
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>f*n o z. tr\ £&(d^^ *)\>omm/n*Eft"i%z\zt£z> 0 ts.it , 

m 3 1^133 3f±> *%0j?r, mmm^-tLx as uo\zmm 
istzmm&m(Dmmjjif:*MW?z>mx'&z>o as 
Mo\zmm2tiz>%<DTtefc< , 7>h • ?)i-7mmjjj&%mm 

B3 i*»5H3 3t?h, a^^^^tc-r^fe^tc, iiiy->L 

Zl, L Z 2, LZ 3 0 3 OOiiy-XlT-^^iBit^^S: 
13 3 1 £5 *»17->LZ1, L Z 2 , LZ3H, 

j 

10 4, 1 0 5 jfifrRW-SttTH*. 
^32(1 lft>^^OT-^*iI7->LZ 1, L Z 2 , 

20 mm (a) iss\/->mfiTi5ST5^i-e* o , g&si/- > 

LZ1, L Z 2 , L Z 3 ©litC, 1~ 6©0j^Tx-^^gH®$ 
1, y > K 1 0 2 ©J@Klx-*#ffi»3n5. 

fpiei ( b) ^jh7ioi ©*.tis»-rs^iT* o , ii7 

25 ->LZ1, LZ2, LZ3 (DM\Z. ^n^tKDtf 1 0 1 II, 
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x-^j&fJigKiEssn*. mm ( c ) y > \* 1 o 2 <D&izmm 

T <§> 0tJ T * 0 , Ifeiy- >LZ1, L Z 2 , L Z 3 0 JUM £ > ^tl^ 

ti©7>F10 2i:, 9 ifiM K 'IB t» $ n § 0 

03 311 2 >^;KDx-^^ilSI > /->L Z 1 , L Z 2 , 

5 l z 3 tciwiPtfe^-r^^ss^H^T^EiT-s^o 

1^ El \Z & T , 1- 1-1- 3 }ift>^iKhl©T-^, 
2 - 1-2 - 3 tt?t>^iKh2©f-^**lT^5. CCD 
liy->LZl, L Z 2 > L Z 3 ^-^10 1 

t 7 > F 1 0 2 ££SfCx-*a*B2® $n5#* f t>^iKh 1 
10 Of-^ttlBi7->LZl, LZ2, LZ 3©^JH7'1 0 1H 
B2fik$tl, ft>^iKh2 (DT-^ttliV->L Z 1 , L Z 2 , 
L Z 3 <D 7 > K 1 0 2 £ IE& $ tl 5 . £ (7) <fc 5 £ , f t>^JKh 
1 <D^-$ if Y>^iKh2 C7)x-^ tf)l—~7 101t7> 

fi 02 tc^ttTias-r s -1j<d^^ y^ivomm?-? 

H3 4tt,ft>^^Chl, Ch202ft > * ;H*J Bf IBit £ , 
0 3 3 (a) t^T^^Tff ofcftK, f * > * ^ C h 2 © fB£k gij 
20 Bfc£fT^, ^-©^f^ >*)IC h 1 ©fB^x-^ <7)#-^- z?n V 

Jf, (fJBl ( a ) KtkTJ; 5 ii7->LZl, L Z 2 > L 
Z 3 0>^;i/-7 1 0 1 f >^JKh 1 c7)x-^ Sr. ii7-> 
LZh L Z 2, LZ 307/F 10 2 t >^JK h 2 Or- 

25 ?zmmtzmLtzt'?z>o zom^, fo^-^H7St*s. 
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mm (b) iZK?<kolZ. Il , /->LZ1, L Z 2 , L 
Z 3 © 7 > F 1 0 2^^t>^iKh 2 tf) x - * £ B'J 1$ L £ t T 
S. ft>^iKh 10f^ttiI7->LZ h L 

Z2, LZ 3©^JV-yi 0 1 ClilT!2i$tlTt^(D-e, J- 
5 t>^JKh l(!DT-^©S4fiXA-Xl:^fi1?f 5, Ira 
a V - > L Z 1 v LZ2, LZ3©7>R 0 21:, Sfr & , 7^ 
>*;i/Ch2' <Z>x-**iB&T5cfc7f;:T5££&^t&£&£, 

± j£ <D <£ "5 l:lTft>^^Ch2©7-^S|iJilfci 

(c, iiy->Lz 3«H(;, Effete, >*)i<Dmmmm* 
io HfTL£^Ji£i;:te, iRim (c) £ 7 k lt, 3^>*;i/C 

h l©7-^©^-^-y3l/^ya>^^lt^. |& 
17->LZ 1 0)7 > h* 1 0 2 tClraS'/— >L Z 2 <£> 7* ^ - 7° 1 0 

i ttB^^nfc^-v >^;uc h i ©T^-^&Sj^n, iis^-> 

L Z 2 CD 7*;i/~ 7° 1 0 1 tal'/->L Z 3 0f t>t>Jl/Ch 10 

15 T-^^ii$n§. iwi iei (c) \zxk-r&o\z. mmv 

->L Z 3 (D7*;l/-7° 101t7>n 0 2 7^&££i*1iilc£:&3o 
CC^iCiO^ I^S (e) ^^Tck-5(C liy->LZ3KI^ 

<dt*;u-7° i o i i7> f i o 2C, ^en^n, ^-v >*;uc h 3 , 
c h 4 (D^r-zzmmmm-tz zttf0im\zfcz> o 
20 0 3 3 Rxsm 3 4 (DKif^^^m-r^^^ss^^oma^jg^. m 

3 5 <D 7 O - ^ - b £ # M L & £ 18 93 T 3 o 

EfiL Ztztemfaft^ZZ 7 v 7 (7yi/zL'7y 

7° • X 7 y 7) \ZfeMTZ> (7-7"^ 7° S 9 1 )„ 

)k \Z , 7 * y 7 £ffr^& £ fr#J£ b (7f^S92), 

25 #&ttn*«s£!&7-<r s 0 
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77^5 9 3 ), 

f bt, 1 c h ©IE»ffo^T&ntf » II^-V, #)V—7s S 
fcfi^ > KCi&o TEftt 5 (7T7/S94), 2 c h® 

9 4, S 9 5CDjHl©t, X7'^S9 2l;I5. 
£tz. X t 7 7° S 9 3 Tift^ lch*5^fct2ch CDl>Tft<Z> 

tfr <fr Tf & n fcf , 1 c h 0) m& £ ff (Xt^S97), Xfyy 

s 9 2 lege. 

Xf77°S 9 6 Tffll&tft^^J^ Lfc^^te, 
S9 8) 0 T&fr^. 2 c h |1JB#|B^ Ufe^-&^jt7j ^^-^ >^ ;U 

f bl, 2 c h fB^Otf-^gimTteft < . 1 c h I3^(DgiJ|^(D 
ifr^T&ttkL f£££nfc 1 c hf30£g'JI&b (7ry 7 S 9 9 h 
Xf«^S9 2 HM^o T 0 3 2 K^1-=k -5 & 1 c hfB^ 

* > * ;U © IE fifc £ S'J Bfct" 5 . 
-7j. Xf'^S 9 8 T 2 ch|W|BtfB#L^:^^(Djt^©^^> 
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§ (Xf-^S 1 o 1)0 fit, ££fc*#-h#K:&ntf , 

5 7^S9 2tlI5^, ^^Ili^^StT^n^. 2 c h HgP# 

Elicit*., xf^^sioo xm^znufr? tz?-* >*;ke>ih 

l l /->H)!J-^-y3l/^y3>t^ (Xf77'S 1 0 2). 
^O^-^-ynl/^yaXt 03 3 (b), (c) fc^T^fe 
10 (CckDtf 5o :ni:iD> £#®#£ft*ifegy->;i&*Jf inT £. 

X777'SlO20J51i0i, Xf ';7*S 9 21:15, 
Kioi^CbT, 2 c h (Om^BB\z^^X, !f)V-*7&^\* 
K<Z)g$m£5 £<fiJfflLTB»T*;ii:T, it. lch(D 

15 &!Rtf£#£#£f£3 £ £fc < > fni:#^-^y3^y3>(D 

#fc, z ca vic.fc o@iE«P£ft*7^ 

^^^©x-^Srt^t^Wfc^ltbTiafikTSWS^-r. 03 6 

25 5 . 
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136«, ±j£Ufcli 2 5 <Z)xV X# 6 6 tmUU&ftT, x 4 
1 1 0 £ 6 O0V*-> 1 ~ 6 \Zftm\stz.W^1h 0 , ¥^&i§l/ 
-hill, 18. 8MB / s £ tl 3 0 

B3 7U, hi 3 6 iz^-rv-yft&iffif&o)?" J 1 1 Oil, 2 
5 c h <Diwif$fsifc£jiffl Lrcm^<D^^mmt ^its^. , 

HBI ( a ) fC^Ti o\zV-y I t 7- > 6 £#HC L T > V*-> 6 , 

10 L^Sfcffbtl-S 0 

#tC, IWIEI (a) lZ7fi?£o\Z. > 1 ^ 6 C h 2 (Dum&m 

Ch2' (Dx-^SS^UTfS^I-^Cch^oJ^t^^o 1*1 

15 <t&-oT%tcM%\z\t. mm (b) t^-rj; ? ^Miz-h©^ 

^7*-> 6 ©^^ifijffi £H3/i#> V*-> 6 fcg3&$nTV*5 C 
h 1 (Df-^C h 2 ©x-^ (Dg'JP&iC <fc D £ > 1 

f LT, V/->6 Lfc±T, RBI (c) fc^f 

20 7*->6 <h7->2 ZttlzLT. V*->6, 2(C, 

ft, ft>^iKh3, 4 ©HOPf Eft*ff "5 0 
8 3 8tt, 137 C^t®iS:*itl.7;i/3*'J XAfcKWTS 

£1\ IBS, £fc&gij|?£ift^£7^ >y >7 C/r>a'7-; 

25 7° ' X? y (Xf'^S 1 1 Do 
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Xf7^S 1 1 2 T\ i#iJ^Lfe^^(C«, 
X^7^^^^^I0[UU ^(Dtii^tfl c h * * ^ 2 c h <D 

T 3 (Xry7'S115), Xt^SI 14, S 1 1 5©I10 
7f^S112CI5, 
£ fc, 7f7^S 1 9 3 Tift <fr # 1 c h & Z> 2 c h <D V> "ftl 

15 P&ift^m>rttT&£fr¥iJ£T& (X77^S 1 1 6) 0 ^ LT, 
^£^T&n«\ 1 c h0gi$ff^ (Xf7^S197), X 
fy^S 1 1 2 1:15, 

Xry^S 1 1 6"eiM^$fJSLfci^l:lt ^(c, 

20 t°s i i8) 0 -f 2chmmmmLfz.M€>(Dfrjj<D?'v> 

^JKDWmn&Zfrmfe? 5 (El 3 7 (a) #P,a) 0 

fLT> 2 c hI2^(DJt^(D^J|^T«^< , 1 c hmm<Dmffc(D 

&^T*&n&*mfe$nrzicht2m&mmL(x : rv7si 1 9), 

X X y 7° S 1 1 2 

25 7f>^Sl 2 8T2chf^«f|SSLlti^0^©ft 
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5 7°S 1 2 1) D fit, rtfl*STfc**tttf, Xf7^S 1 1 2 (CM 
f^S122), 

io :(D^-i;3i^^'>3>tt, 137 (b) \zm?1j&\zJ:K) 

7°S 1 2 20ll©i, Xf77°S 1 1 2 KB? 5. 

m ^ n « m <n s /- y t % n \z u t m m t a c t \z& d , 2 ^ ^ > * 

EI 3 9 HI 4 0 13 SOpiyn-ft-htS^. 03 

20 >*JU$<7>X h U -Ar-^Ogf^it Streama^ 

Ht#££l§-f 3 0 0 4 1 tt, CCDS t r e am$flt§7-7^ 
1 2 0 ©«^09&^T0T*S. 

COt-7*JH 2 mlScDStream (1) ~ (m) rt> £ 

$§J&£n&. Stream (i) i f t >^^©X MJ-A7- 

25 ^OfSTftS ( i = 1 , 2,... m) 0 &S t ream (i) \Z % 
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x-***BB®£nTV>5$fc£7 K VTs (Add) tlI7 Fl/XH 
IBfiStlT^Sr-^t (Data) £©11 (Add, Data) 

iftiitt^h'j-AoHTSTRtift (end) d«#nnsn«. s 

5 fc, St ream (i) tt» 2 c hESO^HtJiot^S^S^ 
t"ffi¥s tream" £ lr> o If $ * ft 5 . 1 c hfB^OD^^, 
ffi^ s t r e am ©lite "0" (I^^^n^o 
04 2iir^^ l 1 o 

10 i o©(^^t^i**i:ni@0y->i:^iJl, rt^<z>nfi<z>y- 

> (V- > 1 ~V-> n + 1 ) £^^(Dni@©7-> (!/->n + 
2~\/->2n) ^iSiJCfitS. #y-> J ( j = 1-2 n) 
tt, ^C5*T0££m«£^-f 1»fg (Empty C j )) £13^2 
nfc^gmM^?:^T1f # (Full (j))^O.Empty (j) 

15 tF u 1 1 C j 3 CD^-rntDlf Stream ( i) tm&U 

Mm U X hT$f/&£n&o Empty CjJ <D7 Kl/XAd d 
jOStfi«©ftg7K^XSl/J{)l/, Ful 1 C j ] 
©7h'l/XAddliM , /->j ©3feI7Fl/X$it. £fc, E 
mptyiOT-^ll^tliT^, Ful 1 ©f-^t{il2i 

20 r-^l^^t. Emp ty (j j <D%mmt <D 

9tM7 Fl/X, j ©f-^i)-*Endt$l9, Fu 1 1 T k J 

<£>3JJ$HfittE n d dBfc-r-^fcfcU) 

® 4 3 & > 13 6II^tf^X^ l 1 0©7->^^^fIt5 

25 fc^Tn = 3 £ LfcS&CffiMS U &V->K:O^T, r/t^f M: 
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/h7>^j> rh7y^»j, r-t^^^j, RiX r-fe/7^7Fi/Xj 

$fiitu§. >/->i~6i:(t -en-^n, 7— >no. ( 7 
->#^) tit "i" ~ "6" MST&nru*. &■ 

7->l~6Httl 0 0 0 m © b 7 y ^ jfrt^ £ tlT H 5 o £ fc » 
5 1 ir^7 * tt 5 1 2 B (AM h) 0 » 7- > 1 fctt. 1 8 4 k ( 1 

84000) ©t^riitbnxin^. 04 3i:^snt^5 
i^ii, ir^7 *ftfcfc*m©7->£^< fc K) , 7->6Ttt264 
k ( 2 6 4 0 0 0 ) ©-fe#*J&«Rtt£*lTV**. -fe 7 FkXti, 
7- > 1 © &^ir £ $ ^ £ je £ ~> U 7 £ ill D M§ T & fix v> 2> . El 
10 4 3l:tt, &7->©flc^-fe?^7 F l^x 7 Fl'Xtf 

^StlT^O. 7->l©^It^^7FkXtt "1", 7->6 
©M^ir^7^T F " 1 3 4 4 0 0 0 " t^^Tl^. 

£(T, EI 3 9 AZSm 4 0 ©7 D-^ir— h©MS^III£, i&WT 

£?\ f-fX^l 1 0 ©£€ 7- > £ fit -r— 7;H 2 

0, l3 0^Mftt5 (Xt^SUI). £©8J8Hb&gT 
»4, £*T© (1) ~ (3) ©Mg^frS. 

20 ( i ) x-7;u l 2 o ©Mft; 

SBftl/T^ft^CT, Stream 
(1) ~ (m) \Z TENDj Zgrnis. *B¥ s t r e a m £ "0" 
fc«J«i-fb*r -& (S#H£> 1 c h!Eifc£*fii<l:-r3)o 

( 2 ) f-7;n 3 o ©so ami; 

25 l*gJf7-> (#*tl~n) £fl>H7-> (#^n+l-2 
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n) *femi<. cne»2ni©^/->©Emp t yfitFu 1 1 
X, ^^->0T-^i^lil/. SiCE n d %#J0TS. Fu 

5 ( 3 ) :n*5Efti/T^ <ft«j<ai*3J3 7-->tf)7-->#^£ 

itA7^-^ inner-zone § "1" £ nfr £ IBS L T ^ < ft 
Sja)^«7->©\/— outer-zone & "2 
n" IC^^TS. S t r e am#-Sf£ "1 " fcKJtf*. 

1 c hEftftO^, 2 c hEi&0)ii\ 
io nSMftO^Wil/ (Xf-;^S13 2), lchEiTitltf 
X79^S13 3C, 2chffiftTfcni^f-;^S 14 01:, 

ojiTsn^f^ i 4 7 icjttr, 

XT7 7S 1 3 3 T«, 1 c h!3i^OT, 1*3 ffl K SBftf § C t 

15 ffl^f^AL. S t r e a m # -Sf m <£> fii £ " 1 " «f > 2 U ;* > h T 5 . 
£ > ffi^s t r e a m $ & ^ © T , ffif s t ream 

« "0" tc»:J£*tS. Z(Dm®\Z&r> , m2©itt||(t "1 " 

f-^JH 3 OII^^T. Infill© 7- > (inner-zone) ft 
20 l^-XOSfit^StEmp ty'JXh^ML, x-^ 7 

m& Oi^f^Emp ty (I) (1= inner-zone- 2 n + 1 ) 
iilO^ntf (X77^S13 4), * © E m p t y CI) ®'J7 
h 1*3 & K fiE 7->I tC 1 c h 12 1§ £ ff ? (Xjiy 7 S 1 3 5 ) . 
X T" y 7 S 1 3 5T*©ae#©i4 , T 1 fc|P#> Empty (ID £ 

25 u x h z nx ^ z-kx <Dm&\z&m{s rcfrmm l (xt^s i 3 
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6), ^TflXgttKHEft-rtlJ*, x-^;H 2 0 0S t r e am (m 
2) \Z Empty [ I) ©UXhSriiflOfSo Ztl\Z£K>. Str 
earn (m2) CS t re am#^m2©X hU-Af-^O^/- 
> I ±0E»I«*<«ftSn5. Empty (I) ®'J7h 

tf. Empty C 1] CSftSnS.'Sfe, F u 1 1 (I) fctt, 
M ^ y - > I ©££«fcx-*ri*8Bfit£nfc£££^t"fc«>l;:» 
(*/->I©ftS7HUX, 7- > I Of-^i) -> E n d © U 7. 

10 1 1 mmm\z&'r (*^v7°s i 3 7 ). 

l c hOEft*«*Tb&^«»fl (7r»;^S 13 8), 

!Bi^H7it^n«, xfy/s l 3 9i:itr^, str 

e a m##m 2©Xh'J - A x - * © ±ttm £ H 7 LTV^ittnH 
X75/^S 1 3 

15 Z\<D£.o\ZhX s 1 c h!Bi0i^l:tt, S t r e a m#^m 2 
CD 7. h U - A X - 9 © ± T ©12 ft ?W 7 T £ £ T > XT7/S 1 3 
5 ~ s i 3 7 omm 0 ilU ft«© V/- >^ S 1 >^0^ 
m<DV~>lzmK) ©7, h U - AT-^$fSllT^ < „ 

f bt, Xt77'S13 8T*S t rea m#^m 2 ©X h U — Z» 

20 x-*©:£T©f5£§>!«7 L^i^J^f-rtl^, ^-©fSfiT-*-^©* 
^TFl/XJT^'JXM, St ream (m2) (Cji^T^o # 
IC, Empty (I) (Cte> (i»7H^X+l, $eO©x-*i;) 
-^EndO'JXhSSIU Fu 1 1 C I 3 lilt ( V - > I © ft 
fEi^nfcx-^M) -End<5'JXh*SSf*. 

25 ^IT, ^©^^ , /— >©# £&#-|2 * inner-zone I: I I 
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Wife L , Xt7^S 13 2 1:15, 

ft , Xf«^S13 9i:^^T, 7f«^S136TYestfl 
»r 3 *l & ♦ Xfy^S 1 3 8TYe s £ ¥U »r S *l £ « £ K: « , 
inner-zone i: I SiilT5lI©*^ff ^tlS, H X x 

5 y y S 1 3 6 TY e s £$J#r£ n£P#,6T, Stream##m2 

3 5 ©MSte^ff $tl5 C ttefo^fr £"C&3. 

^±CDJ;5{CLT, IBfifcS ttfc S t r e a m#^m 2 ©7 h U - 
At-^®7 H U-XlffSix-^fi^T--^;!/ 120(DS trea 
10 m (m 2 ) 7-^H3O0Erapty O iFul 1 

— Xf^S14 0T?it 2 c hgftftOT, (*0 ^ V — > «h 
ftJil/- ITEitS, Z<DTctb, KmmnS t r e am 
#-5fm 1 £ m £ , f*]J^ffl <D S t r e am#^m 2 £ (m+ 1 ) 

x-^CDS t r e am#^te. ftM\Z->l;:i2^$tl3ftl^>* 
JUDS trea m##<fc O&io 18 V>T, 2ch E@ 

T&3fc«>, S t r e am#^m£ "2 W>i"J ^> ht5. * 
fc, 2 c h (A fS#£>±J x-^f2^£tt£ (*!)!*/--><£: ft 
20 mV->tb. ffl^s t re amtt5^t$lEt5©T, S t r e 
am (ml) <7) ^ s t r e a m tc m 2 £ , S t ream (m2) 
co*§^ s t r e arailml Cl^t§. S t r e a m#^fm 

2 0Xh U-A7 ! -^ttrtfll , /->tE»t*0T, X f 7 y S 1 

3 4 (C it tr £ # (3, S t reamlfmlW^h'J-Af-^!^ 
25 M V- > £12^1" 5 © t\ 7f7^S 1 4 1 £ it tr (Xf^S 1 
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4 0 ) 0 

Ri, 7t^S 1 3 4'H*OjflitXf^S 1 4 UKOfi 

X x v 7° S 1 4 ltft f- — 7*;H 3 0 <Z) E m p ty'jXh$# 
5 lit, #J3 0\/-> (outer-zone) ^ <b ffi^C 1 

<£>V*->^(h, £#&#<B*r* > J £8S5BT £ (Xx<y7°Sl 

4 1 )o 

{•IT, Xf^S 1 4 lTlOltfe > /->J©Emp t y (J) 
(DfamiZtfc^, / JCStrea m##m 1 ©X h U - Aj- 
10 ^ £ IS 5 ( X x 5/ 7° S 1 4 2 ) „ X x 5/ 7° S 1 4 2 \Z & l> T IB 
i^LT^-SitT. ISIRt, Empty ( J ] Cli$nity-> 
J OtTOgtCSSS^TlfcA^lfl/ (Xf7^S143), 
£T©«ttfcHa»&*7Lfc£W»Lfc»£t£tt. Xt7^S 1 4 
4fCii^-, £fc\ £T0«ttfcta»£J&7LTV>fcV>££J»rLfc* 

is ^tctt, 7*s i 4 5 tciitf. 

Xf'^S14 4TIJ. St ream (ml) £ Empty C J 3 
O'JXh ^oiinf S. flT, Empty (J) ©'JXhSEnd 
(x-^*^U) tt5. Ful 1 C J ) fcti, v*-> J <D 

£x <om&\zmmtftz'& ntc t lt, o/-> j o^it fux. 

20 y->J0f-^l) -End©U7hSSftt5. f LT, J£ 
"l"f^ U ^ / hLT, ft&V- 1 ^W«ffiO»/->fc»f . 

IB»*m7Lfc^fiJ»f U Uf^S 1 4 5), H7LT 
untf, Xr>y^S 1 4 6111^, *Sf 7 L T V>£ ttft tf, Xf7^ 

5 1 4 2 

25 :©«fc:HLT, 1 O©*/->0#.Tttl2&#&7 L,fcH»£K: 
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tt, S t r e am#^m 1 OX h U - A x- * ©£T <7>fBft^H 7 
tSST,. Xf77S 1 4 2 ~ S 1 4 50i&3I£l*&jgUfca*<&, 

5 ^LT, Xf-^S 145TS t r e a m##m lOXF'J-A 

XSTOUXh^, Stream (ml) fcgfikf 3 . Em 
pty C J) fctt, (iH7Fl/7+l, 5S0Ot-^I) -En 
d^'JX h^IiL, Ful 1 ( J ) Ctt, ( V — > J 07fei7 H 
10 UX, jBil^n&THI/XSTOf-^i) -*En dOU^hSl' 

outer-zone £ J izWtfe h (XTyZfS 1 4 6). Xf^S132 

tit* tmVfcZTy 1 3 9 bmMMz* 7r^S146C* 
15 HTfc, Xf^S 14 3 T Ye sifli$nfc«, Xf-y/S 1 
4 51!Y e s ifllr$nfci^t:«> outer-zone H J 
M3S©***ff Xf^S14 6TYesifiJK 
•$nttm&'V* S t r e am#^-ml£>X MJ-Ax — :?i2&«£ 
T$£7LT&0, fltf, X77 y°S 1 4 2 O^Stt^fr^ns Z t 
20 £ Tfo %>o 

± © X x ? "7° S 1 4 1 ~ S 1 4 6©lltt^]bT, 7f ^ 

si 34-si 3 9 <z>mm&%ft ^^«©y->l:feS t r 

e am#-^m 2 ©X h U - A x- & ©i2^#ft £ ft £ . 
25 ^JpJWfL, S4^^T^tlll jf^£tlfcS t r e amU^mx© 
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X b U - Ar-^ £ . x — y ^ 120©St ream (mx) O'J 
Xh$#ilTS4l/ (Xf^S148), X77^S142l: 
15. »J|iM*^T*tttf, *B£$nfcS t r e am#^mx 

©Xh'J -Af-^^filT^ 5St ream (rnx) O'JXh 
5 Mlt5# N /->OEmp t y (3 S t r e am (mx) 0 

UX bZ&JXl?Z>t&\Z. lIt§#y->OFu 1 l^SStr 
earn (mx) 0'JXh Sr^'J^T 3 (Xf^S149). £ 
miZ£K> . E m p t y CS t re a m#-^m x OX h'J-Ar 
-^(DgiJI^m^^iiUn^n, SRFulli>5Stre am#^m 

io x©x h u-A7*-*©fim*tt©i*«*<»Jiifc3ns. 

, giJRfcfi££ tltc S t ream (mx) Mffl^s t ream 
( = my) it*&Z>frm*< (Xf^S15 0), ffi^s tream 
^astfntef (my** "0" T$>n&). Xf7^S 1 4 2 IC M 5 . 

, ffi^s t r e am^SStfiJirl/fci^tt, m y > m x T 
15 h Z> m Wr-T Z> (Xf'^S l 5 l ) . Z com Writ, S t ream 
#^-m y <£>X h 'J-At-^HB^ SrtjgtCj&lb-f^J&^JSr'r 

0 ©flaSKi 9 , 2 c h SBST 5*1^, ftJS »/- > SB 3 $ n £ X 
h'J-Af-^OS t r e am#^tte, toMV— >\Z&0t2 tlZ> X 
20 h U - At-^C S t r e a m#-^ct 0 & 1 O /Jn $ < U Z £ "5 \ZWt 

fit, my>mxt/^tnH X x y "7° S 1 4 2 1:15^, m 
y>mxTWl Stream (my) OUXhS#ltT, S 
t r e a m#-^m y CO X MJ-At-^t^X^ 1 1 0*^R* 
25 fcb, tC^fe'lfcr-^SS tream (mx) <D U X 
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2). Z(Dmm£&frlt. Xf77'S149fEmptyl;II$ 
tirz.ffii&\Z S t r e a m##my (0 7 h U - A t 5 - * £ ft # & tT M 

5 Stream (my) (DUX K^f 

<D E m p t y K S t r e am (my) (O V 7 h Z^bU? % t&\Z , 
litl)&y->©F ul li^Streara (my) (0 U 7 h £ 
BiJI^T* (Xfy^S 1 5 3 ). 

^©lilt S t r e amtfmyiOXhU - 
10 &<0&Wj\Zft? , Emp tytFu I 1 ©HfjUTftS. 

^^T< Stream (my) ©UXhSStre. am (mx) 
(D'JXflCitl^^. £fc , llt^Emp t y^e>S t r e a 
m (my) <0 V 7 h*W\fa-?Z> 0 $ £> (3 , Hlgf &F u 1 1 \Z S t 
ream (mx) 0'JXh£i£DnT5. £ , 7, h U - A (mx) 
15 ZmMitTZ Uf^S 1 5 4 ) 0 

14 1i:fiitS. iftSOXfy^fflittt, &*/->k (k 
20 = 1 ~ 2 n ) OSDr-^IBmpty Ck] £&SLTD3^, 

25 i4 4li, 14 1, 4 2, RZS 4 3 ©f-^H 2 0 , 1 3 0 $ 
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i 5 o ±\zmmLrzM*mtmr&z>o xtuisoit 7 

KUX 0~ 1 7 iToajJfl-fcfctt 1 5 1 t 7 H UX 1 8 &l$£>&3g 
iHl52 *mx.T& *) , SURA;** 1 5 1 Hf-y^ 120tj. 
13 0 ^gsns. £fc> 152 k: Stream 

5 (i) ( i = 1 ~ 5 ) ©fcftlU* h^^$tl§, 

B44K^^T, *&lftl*l^te> ^'J 1 5 0±©#7Kl/X(C|2 

ft, Endtt (0, 0, 0) Tli$n§. 
10 /^ij 15 0©7Fl/X0IItt (0, 0, 0) tf&M £ tl & o * 
fc,;*^>J150<Z)7Fl/Xl~5k:te>Stream(l)~(5) 

^'J 1 5O07Fl/X6~l 7IIttEmp ty (1) ~ (6) & 

f u i i ( i ) ~ ( 6 ) 0fcff-c*|j5fc$nsx-:7;w 1 3 o 
15 g$n^ 0 

7-^jh 2 o , i3o©ftgte> 144© i \z.^-?vtm\zy)M 

itZn&o ?tzt>%. 7—7)Vl 2O0S t ream (1) ~ (5) 
l:«End ( 0 , 0 > 0 ) ^16$n5. £ tz, ^-7)1 1 3 0 © 
20 Empty ( 1 ) ~ ( 6 ) \Z\ts 1 (ZD ~ 6 ( Z 6 ) <D 

u i i ( i ) ~ (6) (ttj&v-xDftmr h'l/x, *f^y 

25 !2gfcx-^*« "0 " &&if$7 Kl/Xfc0<i:&5„ 
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#C \z , 04 6l:it<t5l: < Stream (1) <hStream 
( 2 ) <D 2 . c h fflmmm&ftt>tltzfrz>o Stream 
fl-MV- >6fr*bs Stream (2) \Z\tftMV—> 1 ;fc£i3& 
£ tl3 <, ft, d^T, Stream (1) US t r e am#f 1(D 
5 Xh'J - Wf-^ Stream (2) liStrea m#^ 2 © 

■e'n, •/-> 1 tV-> 6 (C3cS(ClB^L> £T\ SB<t§SK:4>fc 
t^/- > 1 Oil^i^CX h U -Ar-^ 2 ^fB^^tlfc^^^^ 
10 LTl^o £<Dl^h&Tte, Stream (2), Empty [2] 
^ckr/Fu 1 1 C 2 ) <D&#JI*)£te 2 K t* «fc 5 & 5 „ d 
JH. Stream (2) Empty CD WUXh^jiJjH^tK 

Empty CI] C^^Itib^^tEnd^t^^n, 

is fuii (i) r;->i tf£Tmm&&-c$>z> z. t&*? ( 1 , 
184000, o ) tfmfeznz* 

m^X, M4 7C^tJ:ai:> X h U -Af-^ 1 &V-> 6 £ 

x-^ 2 #7- > 2 Kf2ifc£ttT 2 c h mm^mj VTztt^o Z 
20 C0$g^, 2 0^m^m\t. 1440 3 \Ztk 

Stream (1) (C Empty (6) <Z> U X h £ 2JP x. , ^ 
©#4#ifrt7 K UZ\Z&mmi& 152C7HI/719 £t££TSo 
25 • Empty (6) tCEnd (0, 0, 0) Emp 
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ty C6] t'/->6i:$ti*il0i«*Kilt5. 

• ££3SHi£ 1 5 1 8 1:, Stream (2) ©IB 

5 (DUX h £ftsj£T£. 

f fc fc> "5 , 7FI/X 1 8 11 (184001, 1 1600, 0) 69 

• fl&E*/- > 2 ©»^7 FI/X^Sl:, Empty (2), F 
u 1 1 C 2 ) (0 U 7, h £^IET&o 

10 Empty C 2 ] S ( 3 0 0 0 0 1, 184000, 0), 

F u 1 1 (23 £ (184001, 11600, 0) £TS. 

• &3ItU£ 1 5 207F1/X1 9 1:, Stream (1) <D fB 
ii^T$Sit5f:«(:. (7->505feS7Fl/7, i^feI7F 

15 (= 0 )) <D U 7. h SrfericTSo 

fc> "5 , 7F1/X 1 9 1: (832001, 44000, 0) © 

• ftffBl/- > 6 (DiH7 F l/X SrSK, Empty (5), F 
ul 1 (5) ©UXh £I^IET So 

20 Empty t 5 ) ^ ( 3 0 0 0 0 1, 876000, 0), 

Ful 1 (5) £ (832001, 44000, 0) ffZo 

M^T, 11 4 8 tC^Tcfc o (C, I/- > 1 £ > 2 ^bStre 
am (2) SrgiJ^Ufcfr^o -W^m, r-^fllitt, @4 
4 <D 4 H^Td: 5 K:^H$ft3o 

25 T 
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• Empty (l)S, nif. £T£tmmt I, Fu 1 1 (1) 

Empty (1) ^( 1,1 8 4 0 0 0, 0), Ful 1 CD 
£ ( 1 , 0 , 0 ) ftZo 
5 • Empty (2) *£%mt&t L, Full C n ^rlB^^ 

Empty (2) S ( 1 8 4 0 0 1, 2000002, 0), 
Full [2) $ ( 1 8 4 0 0 1, 0, 0) tt^>. 
"JK \Z , 049(C^-fct^(C, Stream (1) ^Stream 

io (2) tfmi&znT^tzmmiz&wi-fzfi-^-i?? ->a 

• Stream (1) £#J8Htb£&, Empty CD ©U 
15 7, h ^ 7 F I/7,£MM$1 52O7HI/X20 

Stream (1) £ (1, 184000, 20) ft^ 0 

• Empty CU ©^tlH^lbit, Ful 1 [1] £ 

20 Empty (1) l: (0, 0, 0) ^ifU Ful 1 CD 

£ (1, 18400, 0) it5, 

• 1 52O7F1/X20IIS t ream (1) ©IS® 
«f7SSfit5ft»l:. 0 1:, ( 7 - > 2 © 5fc§! 7 K 1/ 

25 ^«^7F1/X (=0)) ©Uh^Mt5. 
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7HI/X2 Oil (184001, 116000, 0 ) CD U 7, h 

• tu IB V — > 2 ©«i^7 H VTs \zm-3%> Empty (2) t 
Full (2) ©'JXh S^iEf £<> 

5 Empty [2) £(300001, 84000, 0), F 

ull (2) £(184001, 11600, 0 ) tt5 0 

• Empty C6) ^it^tlttb, Ful 1 (6) £|B 

Empty C6) £(1080001, 256000, 0), 
10 Ful 1 (6) £ (1080001, 0, 0) i-fS, 

• Empty (5) ^iT^fSttU Ful 1 (5) £§E 

Empty ( 5 ) £ (832001, 248000, 0), 
Ful 1 (5) £ (832001, 0, 0) 
15 »V>T, B5 0tCa*T«J: , 5fc, Stream (3) tStrea 
m (4) <D 2 c hmi%B& : £l>ftt1rZ> 0 IKDit, Stream 
(3) «^MV->6^£>, Stream (4) &ft^7*->2^ 
£ffigfc-f I^Ste, MS t r e a m £3c5 KlfEife b t £ , £~f, 

20 -^ff311f#«, EI4 4(D 6 (d^-Tck "5 

• Stream (4) \Z Empty (2) (7) U 7, b £ 3JD A , # 
K 1/7, £&?g^^ 15 207Kl/7 2 1l:R£t5. 
Stream (4) £(300001, 84000, 21) 

25 £T3o 
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• Empty (2) <D £ # £1* * M h t Kj£ L , Ful 1 C6] 

Empty [ 2 ) £ (0, 0, 0), Ful 1 (5) £ (8 
3 2 0 0 1, 0 , 0 ) tt5. 
5 % A\Z, m 5 1 t*t<k 5 l~> Stream ( 3 ) ifi*J- > 6 (Dm 
i$.-kfc\zmm-£ntc'&. S t r e am (3) <DBK) Ot-^^ 1 /- 
>5C, Stream (4) ©SD©T-^3i^/->2i:Efi$n 

10 T 

• Stream (3) IC Empty (6) ©UXhSlDA, ^ 
<D&1£i&*!7 K l^*£tt!lfc*t 1 5 207 FI/X22 HSiltS. 

• Empty [6] Ful 1 (6) * 

15 Empty (6) 5 (0, 0. 0), Full (6) * ( 1 

080001, 256000, 0) t~? 2> . 

• &3gigi£ 1 5 2©7Fl^X2 1HS t ream (4) (DtZB. 
H7SS»T5fc6l:. 7FI/X2 li:(^/->3 ©ft Hi 7 H UX, 

20 i7Fl/7, (=0)) (DU7^f^^t§. 

1 I: (384001, 216000, 0) £ g£ £ 

T So 

• Bute\/-> 3 <7)^H7 Kl/Xfcl^t, Empty (3] t 
Ful 1 [3] 0'J7h^iliEtl>. Empty [ 3 ) 

25 a^fi^iii^o, fu i i [3] \t^xBmmmm^t-r 3. 
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Empty C 3 ] £ ( 0 , 0, 0), Full C3] £(3 
8 4 0 0 1, 216000, 0) £ T £ , 

• 1 52«D7Fl^^22CS t ream (3) <DBB 
HT^Sit^fcfcll, 7h'l/X2 2 1: (»/->50^S7Fl/X, 

MTFUZ (=0)) ©UXhS^tS. 

7H1/X 2 2 1: (832001, 44000, 0) £ T 

• busEV*-> 5 01^7 H Empty [5] «h 
10 Full C5) OUX h^iiEtS. 

Empty C5] & (876001, 204000, 0), 
Full C 5 ) S ( 8 3 2 0 0 1, 44000, 0) £ "T 3 . 
:CJ;^l:, tt, S t r e am, Emp t y, 

15 RZSBmm^^^Mb , ^O, & S t r e am©f^f X^±©f2i 

£ CD^M^Ji^, |52i:Sty-/l~6^ft§7^Xi7l 
25 6 0 $ 0!l £ L T IB BJT § • f^XM 6 0 CD V- > 1 CD 1 h 5 y ^ 
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O/H h»S7 0KB t^D, h (&i£il 

m) \tl 7. 5Mbps T&3o ^©i©^->Oh7'^il$. 
i£l/-M2> 0 5 2 CitIDT$5. 

^ jit. ^Tn^t, xf7^i m&m&&mi) ~3 

Xf 7^1 :MPEG2 (6Mbps) X 3f t >^iP = 1 8 Mbps 
Xt7^2 : MP EG 2 ( 6 Mbps ) X2ft >^il/ = 1 2 Mbps 
X r 7 1/ 3 : MP EG 2 ( 6 Mbps ) X 4 ft >^ 2 4Mbps 

C10^m> ^T<2$HC, Xxy 7° 1 ~ 3 <£>faifc/j&£&£T3o 
Xf7^1 : y- > 1 tV-> 2 ©Jg£#J#££BW: 18. 7 5 M 
15 bps T&D> X77 7° 1 ©i^^S^ttfg «fc 0 fei^CT, 7~>1 

Xt77'2 : 1 /->l©gll/-h (=17. 5 Mbps ) tt, X 

7" 2 0 ifiS Vi © T , y-> 1 HI3»f 5. 

Xf7^3 : V*-> 2 <t V*-> 6 2 5 Mbps T 

> 6 fc#«S1*T3E&-r 
05 3(t _t$bfcfg 1 OHJ&fl&KDXxy 7° 1 ~ 3 0fBifc/j££ 

Xfy^lCi^B. I^B (a) £ ^ f <k 5 £ , Sf, 7- > 1 
25 iCChl, Ch2, Ch 3©yn7^f-^$y-^r>ytiK:fB 
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, 2 \Z&WlL. > /->2HChl, Ch2, Ch 

tf, Chi, Ch2« Ch3©^0yn^f 

7f >yy2Wl^it IrIIII (b) £ 5 Id, y->lfcCh 

1, Ch2. Chi, Ch2... <7)j®#T, ^ D y $ x - * * IB fit 

X xy 7° 3 CD ^ £ & , 1^0 (c) £ 5 fC , Xr-^Slt 

10 I^UfCbT, 4ft>*^©^Dyf7-^ (Chi, Ch2, C 
h3, Ch4) 7-> 2 £ V*-> 6 fcscSK, ~> - 5" > ;U 

• mmvx^< 0 

T 7 -teXBtr^ 1 0 Omsxy->KgBHt 

20 tfem-rz. 

v->mfcM\*M<DV->\zi&Wi-?z>tz\zmn.-e i o oms(it 

515 Oms) ®7^tXHr^l?t5t>Oi:i^b, ®J T 3 V* - > 
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Xf7^1 : 1 8 Mbps (3 c hiBfifc) <D f&&m$l&m \Z M t T , 
Tttzmm (1 0 0 ms) £^&T |g £ & 14 (= (20 + 2 
2. 5) X0. 9/2) ^ME£g^14iE£±lHl3 7*->2 «!:>/- 
>3£j§|RLT, Chl~Ch3(D^n^T-^$, 7- > 2 £ 
5 7- > 3 (33^S^I2^1"^o 

: 1 2 Mbps (2 c hfSiO (D m>&^&&m\Ztt L X 
tt, 7-> 1 <7)^mi/- h (=17. 5 ms) T + # left JftT # 
& <£>T\ C h 1 t C h 2 <DZf U y £ =? — 9 £ 7~ > 1 (DRIEST 

10 Xf^^3 : 2 4 Mbps (4chfBi) © IS £ g Jjc'lf. t£ £2* L T , 
7>7-txmffl ( 1 O Oms) £^&T ! bl£'&$&44lig (= (2 7. 5 
+ 3 0) XO. 9/2) ^M^£g^ttfig£±lH]3\/-> 5 t'J- 
>6£jliRLT> Chl-Ch4C^D»;^T-^S. 7->5<h 

7- > 6 k^skhb&ts. 

15 |5 4(t ±fc£ 2 CO^Mfll^XT" y 7° 1 ~ 3 <DfEi^&£ 

Xf^lWi^lt 130 (a) HitJ:^:, £*f\ 7->2 
CChh C h 2 , C h 3 <D 7 □ y ^ x - £ v - ^ > v -WH;: IS 
fit L , # d > 7->3{:5 Ois tiit, 7 - > 2 (£ C h 1 , C 
20 h2> C h 3 (D s &<D~7u v V^r-Z^ i/ — *r> BESTS, 
fit, 110*. 7* - > 2 \Z 5 0 ms T & id L , Chi, C h 2 , C 
h 3(D^(D7Piy^x-^&'>-^">v'^^^f2^TSo ? 
fc, 3ft>^^©^d7 95 s —9& > /—> 2 £ 7- > 3 

25 7^2(Dl^(t (b) ICjkTJ: 3 7*- > lUCh 
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1, Ch2, Chi, Ch2... ©*J^T» :/ D y # * fciBSk 

xt y y 3 <r>m£\$* nm (c) ic^-t £ e> \z , xfyysit 

|WU§KLT, 4ft>^l'©^n^T-^ (Chi, Ch2> C 
5 h3, Ch4) ^ »/- > 5 £ l/~ > 6 © K & 5 0 ms T&tt b & 

a*s>, y-> 5 tv-> 6 ~>-^ ft • I2& 

15 Xf y ■/ 1 : 1 8 Mbps (3 c h!3^) ®S§d ^^ttif'JtbT, 
7^tXi^r H l (10 Ois) £^*6T felt (= (20 + 2 

2. 5) X0. 9/2) #tt«£®3fcttfc£±lHl*y->2 
>3£I^IT> C h 1 ~ C h 3 <D? U y V =r-$ V- > 2 t 

20 >2©ChltCh20T-^^, > 3 £ C h 3 <Dx-^ £12 

X77^2 : 1 2 Mbps (2 c h|Bi) ©*^fi*ttil:»LT 
(t y-> 1 ©te^lU'- h (=17. 5 ms) + 
5^, T#£E0#f*i3»£-&S<£:^5«j£?&>5, 7->llICh 
25 1 (Or-^ £ , V-> 2 ICC h 2 ®T-^SI$t5. 
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7f : 2 4Mbps (4 c hfBiO <D®&9tJR&mzM L T\ 

7t7±.Z$fffl ( 1 0 0 bs) %$tbThm&&&&1& ( = (27. 5 

+ 30) X0. 9/2) w&®GE$t&m&±mz*J'-> 5 tv- 

>6^I^IT, Chl-Ch4©yD^f-^S. 7— >5£ 
5 7-> 6 fc£S£E»-r*. ^ CD ^ « . 4 ^-\* >*;KZ)g2»fc© 
T\ 7- > 5 £ C h 1 t C h 2 cDx-^ £> , /->6©Ch3tC 

h 4 ct)^-^ zmmt&o 

m 5 5 ±j£kfc£ 3 ©^JfiflKaXx y 7 1 ~ 3 <Z>8E«#&£ 

10 777 7° 1 ftBI (a) td^-r «fc -5 K> £T\ 7->2 

I: C h 1 , C h 2 <B 7 n y ? x — ^ £ - ^ > *> ^ ;HC ffi fifc L , # 
\Z , 7 - > 3 £ 5 0 ms T&iJjb, 2 CC h 3 O^D 7 

-^5y-^r>ytJHEit5. fit, f?tt\ 7~ > 2 C 5 0 ms 
T^»L> Chi, Ch 2©*O^Dy^f-^**>-y>->ir^ 

15 £IE&"t£. fit, Stf> 7~> 3 l: 5 0 is T^iftb, 7-> 
3CCh 3CD^0^D7 9 7 : -9&i' — ir>>'*)lslzm&?Z>. U 
±£><k "5 fc»f£**l 0 jgL&#6, 3 xf >*)V<D7 U y ? 7 s — # 
£7-> 2 <h7->3 K£2K:$>«SE»LTU< . 
Xj-yy2 0i^H |p|0 (b) t^tct 9 1:, 7->l£7- 

20 >2l£, -€-n^n» Ch 1 iCh 2©yD7^T-5'$^I(:i3i 

Xf^30i^lt P9BI (c) icSti^l:, — ^©2^^> 
*JKD7Dy£x-* (Chi, Ch2) chffi^c7)25 1 ^>^;Uc7) 
^D-^t-^ (Ch3, Ch4) 7-> 5 £7-> 6 ©K* 
25 5 0 ms TSIU^b, 7- > 5 £ 7- > 6 \Z&K\Zftm • gE£t 
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tI5T> ±157 ^-feXPfFi3«, A y K <Z) ifr <D j£ * T , 

9->m(D&mmffl*&U 1 0 0ms (frm. 5 Oms) tfrteL. 1& 
|8It*nH fei^ji^© 1 0 % 5 £#Aft&> ZL<D# — 

io hMcy->^^mH6 (7->##H) ^ifttiH 7 # -fe 

x is rate &z>&mmm<D&T*wihT*z z> 0 
15 wfeMi^^)} / 2x {ioo%- {(v->mmm x cp^y- 
^c<d^ ^ >*)i&mm-f z>fr\z& o , ±§B^: (i) <Dm~m&%^ 

20 It35:ii:/j:5. 

^ 5 3 ic^ufcfg i mffiM*n$f? z>7)i3 v x&*mw-r%o 

±aiLfe^M^^<h|Wl#H, Stream, 
Em p t y . Rtf F u 1 lO'JXh £&ffl-T3 
25 £1\ Stream (l)~(m) £ *jj $Ht T 3 „ HSfi, dO^Sifi 
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m T , # - ^ - :/ 3 U # :/ a > tefi 1 <£> <h L , ffi^s t rea 
m«"0".^-r-5o »^R*ttffiS#«)*fc«)lCffiffl-r5«- 
?t >^JHD|?^MChanne 1 - r a t e (1) ~ (m) £ 
MP E G 2 <£> H 3j< f£ (eiClTte. 6Mbps fTS) KHg^T 5. 

5 £ , £ £> £ , Empty (1) ~ [2n) RtfFu 1 1 ( 1 ) ~ 
C2n) £IO#]l££T3o &V—> 1 ~ 2 n0liit^> 

Zone-rate Cl) ~ (2n) £. 
E»UT^<M-*!/->**t«» i n z £ " 1 " \Z. m%V-> 
^tllouz* "2n" CKttS. :c«ouzl:»t§ 

10 3 "2 n" cDi^llfi, rtflfttf*Rfc£Sn*»/->»Sffi» 

$ e> ^-&n^i4ti&^-r^» t c & "o " jd^^-rs. 
77ycontr'o" tcis^-f s (xf7^s i 6 i). 

6 2), fit, 1 c hlEgifctt2 c hlBiO^f nTfcft^n 

itXx 7^S 1 8 2~S 1 8 9 ©iltt, ±i& bfcS 40(OXf 
V 7 S 1 4 7 ~ S 1 5 4©£#y->£a!ftT54Bt3I£H;|3£T?*£ 

20 ©T, Ug^&^BSTS. 

HI 5 9 0D7D-f t-hOXf7^S 1 9 0 K it tf 0 HI 5 9©7D 

-ft-hCit^T'^s i 9 o~s i 9 eciitt ±i£bfc 

m3 9 (DXy-yy'S 1 3 3 ~ S 1 3 9 

25 x\ts mwzm&rz* 
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7*7- y 7 S 1 6 2 Tk c h B« Ck > 1 ) ©tft^rT&ttfcf, 

kch &&\ztt?zm&m#&i&\zn.G5m&&ft&m$:n-o 2 -o 

-^il^MSTrtt, J^TcD (1), (2) <2Mg£fT5o 
5 (1) k c hlHii:^t5^^§^ttg t c 

(2) tommw->frt>frx. Jt<DPimm(DV->frt>Km 

Mnv-yizfiifr-DT, &&&&&& tz£5fc#>, t z > t c ©& 

tl«\ contll "1" £t££-f&o 
10 #cfc, con t # " 1 " TftS^WWrTS (Xf^S164). 
fLT ( cont = 0fcS«iB**»«nj6£f(l»rL, & S £ ^ it f <5 » 
— cont = U5tf, Xf«;ysi6 3T*ft5nfc20© 

v->i, js, fnfn, iiRsnfcw;->inz, n«v 

->o u z <ht§. SfclDCfBi^ifTtSc h ann e 1 (5 1 
15 t>?>f) ^ "1" it^ (Xf7ysi6 5). 

Emp ty'JXhSiilT, ^^0V->i nz^e, 

•T (Xf77°S 1 6 6). tt^T, Xf7^S 1 6 6TJt,"Ottffl 
£tl£ x /-> IOEmpty CI] CJ7 hl:^^, x /-> I Id c 

20 h a n n e 1 (D^T^^ > * )V ©x ^ & 1 7 '□ y £ |a*t* 5 . & 
, Stream (channel) K , IE ft 3. *l *ft 7 K X 
STOiyDy^Cr-^O'JXhSIStS. E m p 

ty (I) (I^THl/X+l, 8 9 Ox-**) (End) © 
1 J X h Slib, Ful 1 (I) (C I 0^17 Kl/X, IS 

25 gfcx-^*) (End) O'JXh^SitS. ^IT, chann 
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e 1 " 1 " < >Z> U ;* > h"f S (Xf'^S 1 6 7). 

channe 1 > k T & & ^ ¥0 $r b ( X x .y 7° S 1 6 8 K 
c h a n n e 1 > kT&tttl«\ Xt7^S 1 6 7HI5, X x y 
7° S 1 6 8 © fij W \$ > k ^ ^ > * ;KZ> 1 7* □ y ^ © x - ^ © 
5 %£T LfzfrmffiTZ>MWT$> D , X 7" y "7* S 1 6 8Tchanne 
1 > k ^mi" 3 Xf y^S 1 6 7©fflIS»0£t. 

f LT. Xr^S168Tkft > * )V (Dtzmfim 7 b t ¥\ 
ffiT&t. channel^"l"l;MftMXf^S169), 
^{C, Empty CI) ©UX h 0^ 0) ±X £ IB@ b fz S^f 3 
10 (Xf7^Sl 7 0 )o fLT, ^TlS^bT ^ftttftfcf, 

X^^7°S 1 7 2 Hit if 0 -U. ^:T|2^bT^ntt\ Empty 
CI) £>'JXh£End (y'-pmteV) f?2>o £tz. Ful 1 
CI) (D'JXMt ftilV*- ><D^:^^^fE^$nfe £ bT, (7 
->IO*»7Fl/X, "/-VICf-^D (END) t ? 2> • 
15 fLT, 1$ "lW>^J^>ht5 (Xf^SUl). 

|B»#**7 bfcj^JBrb (Xf^7 1 S172) 1 BBS ft* ft 

inner-zone £ " I " tl (Xf^S173), Xf^S162 

20 iUC 3 £: # K , Erap t y 'JX h^illT, ^SIJC^-V o 
u z^e^ti^©t^.7-> J ^I^^tiit (Xf^S17 

4). 

m^X. Empty CJ) ©UXhCf^, > J t c h a n 
ne IC^tft >^^®t-^*1^d*; 7f2ifc-f 3- fLT, 
25 Stream (J) II. I2i*£ nfc*ifs|7 h'^XJXCl^D^ 
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#<Dx-^<DU7vh£j£inT£o fc\ Zy Empty [J] \Z\Z (M. 
»7^X+1, SDr-^i) (End) O'JXh^IiU F 

u i i c j ] \z\t j (Dftmr k i/x, ib^x-^*) © u 

Xh^IitS. fLT. channe " 1 " > ^ U * 

5 > h "T 3 (Xf7^S17 5), 

channe 1 > k T & 3 rt^J $r1- 3 ( X x y 7° S 1 7 6 ) 0 
Z.<Dm$ft\$> Xt7^S 1 6 8 ch[pl8U;:k3^>*;i'a> i^n>^ 

6Tchanne 1 > k t^m? Z> £T , Xf'^S 1 7 50il 

10 JiOlt, 

f bt, Xf-;/S 1 7 6Tkx^>*;P©fe^/om7L£:£¥iJ 
Biff 3 t. channe lS'TllSlKtl (Xf^S177), 

Emp t y [J) (DUXhm^©±T^I2#Lfe^^JglfL (X 
f77'S178), ±TfH^bT^^^n«\ Xt^SI 

15 8 0 fcjfttf . — £TfHifcbT^tt&\ Empty C J ) O V X 
MEnd (r-^ilt) tt§. Ful 1 ( J ) W'JX 

y->JCOx-^*) (END) itS. ^IT, J 5: 
" 1 " > ? U * > h "T § ( X x y 7' S 1 7 9 ) o 

20 &\z, mmtfmr Lttfrnm t (xf^siso), ibh*^ 

outer-zone & " J " tL ( X x y 7° S 1 8 1 ) , Xf^S162 

els. mmtffttr LT^ftttn«\ xf^si66i:g 
s (tt-^<z>7->Ki§£> &3)o 
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ntc 2 O <D > \Z k 5 1 ^ > % )V <0 "7* a y 2 x - ^ £ £ £ & T , 3S 

- >£>llR-r Xfy^Sl 6 3fclSSnTH5. X t- 

5 y^S 1 6 30fflltt, 1 Oili©i^t:t^lT^5^\ 31 

k fCJftDT, Xf^S166~S173 (D&S 

10 ctV^o 

>) ^i^it, iitf t >t>;i/cdt : -^ fit L/ 

-hcxr^^s i 6 2x*k c hmm<Dfti:i:$)Z> tmwizn tzm 

20 &\zmft £ n^igTJ 0 > 15 6^^.15 

Xf77*S163~S181 <D#Lg£ft#T3 fc<7)T&£o 

IfdloT, EI 6 0 <D7 a-^^r- h H^fMJIkt, 15 6©X 
fy7*S16 1©«, X777"S162Tkc h I2«ifo<fr <h ¥>J Sir £ 
tlfc t#P#^m$n, MliTII, @5607f77"S162l:l 

25 5t7*;i/-f >iLTffi^.5:t^T'f 5. 
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Sf> Emp ty'JXb&Hil, ftmmW-y (outer-zone) 

3 7-> J ^JLotfrnT (7fy^S201), 
5 )k\Z. Empty C J ) ©U X McftH, 7~> J ©^#^^fc 
c h a n n e 1 O^t^t >^J^f-^^ l^P 1 ^ IB^T^o 
St ream (channel) £7->JK:f2&£nfc& 

V>T, Empty C J 3 fc , <Mfc7 F + 1 . 85 0©x-* 
10 fi) (End).©iJXh^SIU FULL CJ) iC (7->J© 
5fei7Hl/^, I2^x-^M) (End) ©'JXhSIfitS. 
IT, channe 101^ "1" <>^'J/>ht5 (7f7 7° 
S 2 0 2 ). 

^V^T, channe 1 > k T & £ ^ ¥'J $r L ( X x y 7° S 2 0 3 h 
15 channe Dktaittlll Xf^^S 2 0 2 1:15, d © £ 
? \ZLT , Xr»; 7° S203 T channe 1 > k , T & fc> > k 

Xf^S 2 0 2 9 It. 

fit, Xf7 7°S 2 0 3 T k x r > * )V © 1 7 □ v V x — ^ IB 
20 ft#£T**7 L/fc £$iJ#rT5 <h , channe 1$ "1" CUUft 
L (Xt»;7*S 2 0 4 ), ^ T , Empty (J). ©U7MI« 
(7->J©S**tt) *^TK»L.fc*>2M»f U (Xf77'S20 
5), ^TlBftLTUfcttntf^T-y 7 S 2 0 7 fciitr. - 

7j, ^TIB^bTV^n^, Empty CJ] HEnd SSSTS. 
25 FULL (J) (I ( 7~ > J ©5fei7 H 7->J©x 
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(End) (DV ZbZ&mtZ, -ebT, J £ "1 " 
U / > h LTMt7->?: 10rtMffiW(Xf^S 2 0 6 ), 

xf<^s 2 o i icro, i ^-ytcnnnm<D^-y^(DU 

tUZV-yZTjk'T outer-zone & J (7*7* y 7 S 2 0 7), 

05 6<0Xt7^S 1 6 2 K: H 5 . 

J^-tj&^fcZCL V ©IllSSi^SHiSf X £ 

^ * > * ;p <D o y £ x - ^ & El — v /-Xly-^r>ytJW;ii 

15 ±i£ LfcH 3 1^606 0\Z^hTz7 J 7 2 fc*ft 

^tX|iJfflfflMPU6 lCiot^ff^nS. "ffcfr^, E) 3 0 fc 
^t?^f ^nynt->f 7 1 t^t'J 7 2 $ft§MP U 6 1 KJ; 

-^T^frsns. m p u 6 1 wmfftz 7 O A &pJ 

7 3H^*$n^^i^ckt)> MPU61S, $&ig®J=g® 7 3 £ 
7?izX LTpJ$2fBft&&7 4C^^$tlfc7'n^7A$^ ; &U 7 

25 „ h 7-/7 Lty^ > HT5 - t fe °rf£T& £.> £ 
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-tr X © * V z. - <J > 9 Zft o Z\ tT° . ^O^-f^KDlEifc/l? 

z c a v \z%-3< ®umm*n o ?4 \zn bx, m& 

^Aommtim\z^t^^m^^<Dmn)^±om^^m^m(m 

u mm$kV->tz±mm&3 Lj r>*fre>7 : -?zftm' um-t %> 
lit, * >%)io7-? (DmmmmfDmmmn^. t<D'& 
<r>^^-\ >*)i<Dm$i, mmtzz ■z^Bizno z\ttfx£z> 0 
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m£T3fil:£Jg l IBfctf)7^-feXffl'#£m. 

# # u- m & * i^niffcT-^o^^s-T-^iKti 
7-^siti*c^7 77'J >^*rs©K5"r*i$rofc£ , ^T, 
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mmmmmfc^^--? zmz&tsm$t(Dmz&&m&\zttLT, 
mzi/->r >is* )v\zm^Th tsmw&ft? mm ^mt 

^^^(D^mv- h<D^*a<Z)-3l3'>&< th~1j\zM^Z, iff 12 

ffimmTMm<D^^M\zmtz&%iv>7 2 ~t7,m#<Dnnx'r v=l 
z t%&WLttz>7 z -tzmwfi&o 
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\zm it, mn&<Dmz&frg#\zttfo?%m&(DmzyLfrizwtf 

& o T , 

izttLT. mm&<Dmz&frmM\zttm?zm&<Dmz&?>-izwtf 
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£ ^ trffl S £ MIS n > tf a. - 9 \z. HfT £ i* 5 £ a£> © 7" o # =y A * 
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(a) 

7.=rv?2. : 7->1 Clffi»«-17.5>12 



C h 1 









'Ch2 


1 


C h 1 









C h 2 


1 


C h 1 



C h 2 



■(b) 

: 7->5<t7->6(C^$-t±T!5^*-(27.5+30) x0.9/2>24 



7— >6 



7— >5 



C h 1 



C h 1 



C h 2 



C h 3 



Ch 4^ 



50ms 



\ 

50ms 



C h 2 



C h 3 



C h 4 



IV 



C h 1 



C h 2 



(c) 



ms 4 



WO 00/42515 



PCT/JP99/05679 



52, 



57 



: 7->2<b V'->3(Z^tJc$-frTi5^*- (20+2/3+22. 5 x 1/3) x 0. 9>18 
lch<t2ch£$S(::#jifc$1±a 




7— >2 



C h 1 



C h 2 





— i 




C h 1 




C h 2 



C h 1 



C h 2 



(a) 



XT" VJ 2 : V*— >1 <t 7-> 2 (Cffi^<- 17. 5/2+20/2) xQ.9>12 



V*— >2 



C h 2\ 



C h 2\ 



C h 2 



50ms 50ms 



7— > 1 



C h 1 



C h 2 



C h 1 



(b) 



2ch^'o££S:(C:frtfc£-t±S 



(27.5x2/4+30x2/4) xo. 9>24 










Ch 1 




"C h 2 



(c) 
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( it Of) ) 



*o*nt : 

For ( I =1 :m.;) 

{Stream[l] = (End) (*§#-stream=0) ; 
Channe I -r ate [ I ] = (MPEG2(D^3fcilJg) ; } 
For ( I =1;2n;) 

{Empty[l] = (3cSl7r' W. r-J<DT-tm (End) ; 
Ful l[l]=(End) ; 

Zone-rate [I ] = (#V -><7)$Ei£ilJ£) : 1 
inner-zone= inz=1; outer-zone=ouz=2n; 
tota l-ch-rate=tc=0; tota |-zone-rate=tz=0; 
m = 1 ; cont=0; 



k> 1 




S161 



S163 

XL 



For ( I =1;k;) 

{tc+=Channe I -r ate [ I ] ; } 
For ( I =inner-zone;2n;++1) 
(For (J=l ;2n;++1) 
{tz= (Zone-rate [ I ] +Zone-rate [J]) /2 ; 
if (tz>tc) cont=0; 
then break; else cont=1 ; ) 
if(cont==1) braek) 



inz=l :ouz=J; 
zone=1 : channle=1 
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0 



S166 



For (l=inz;2n:++1) 




{ i f (Empty [ 1 ] CO 7~ >CD M.) >0) 


break; | 






1 S167 


1 





EmptytljcD'JXHCSeiV !/-> I 
(channe I ) f rAbO : 
Stream (channe I ) I Z Empty [ I ] <D I O yfj 

Empty [I ] = 7 Kl/X + I. Bf-Jl) (End) 
Ful I [l] = (jfe«7 K UX. SSIIx-^fi) (End) 
channe I ++ : 



No 



S169 



No 




S171 



Empty [ I ] = (End): 

Ful I [l] = (*H7 Kl/X. y-^f-^I) (End) ; 
1=1+1 : 



S172 



No 




S173 



0. 



Yes 



inner-zone= I ; 

i 



X 



S174 



For (J=ouz:2n:++1) 
( i f (Empty [J] CO 7- >CO"r-£ S) >0) 
break:) 



S175 



6npty[J]fl>Mrl=ttl\ 7->JlC 
(channel)f*>^C017"D £!Etl: 
Stream (channe I ) iCEmpty [J] 0) I 7 D •> 
^COWr^ififfll: 

Empty [J]=«*7 KUX+1. SS^-Sa) (End) : 
Ful I [J] = (SfcH7 KUX. Eft-r-**) (End) : 
channe I +*: 



S177 



No 




S179 



Empty [J] = (End) ; 

Fu 1 1 [ J] = (£387 K U * . 7- ><0 t - * 3) (End) : 
J=J+1 ; 



S180 




outer-rone — J ; 
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55/ 
/of 



0 




S187 


Stream (my) CD 'J 7. h T?-T— £ £ 
SfcWtiU Stream(mx)CO'JX h 




* 


S188 


Stream(my)CDUX MC&l^ 
HISI" &Empty|CStream (my) CD 

IBSI't' -SFu 1 1 * x b Stream (my) CO 
•JX h6lJfirf3o 


S189 


i 




StreamGr^CD'jX h£ 
Stream (mx) 03 'J X h t jt&f & ; 
£Emptyfr bStream(my) CO 


H 


'J 

^St" &Fu 1 1 (CStream (mx) CD 
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56/ 
"57 



S190 





m 2 = m m = m+ 1 ^fg^stream -0 


; 






S 191 




For ( 1 = i nner-zone ; 2n;++1) 
{if ((Empty[l](Dy->CDf r -^*)>0) 
break; } 








I ► 




S192 




Empty[l]<D'jX KCfife^ffigk ; 





S193 




S194 



Stream (m2) {CEmpty [ I ] (D 'J X h £ jIAD ; 
Empty [l]= (End) ; 

Ful I [l] = ($feSlT ^-XDx-^*) (End); 

1=1+1; 



No 




S195 



S196 



Stream(m2)(Cie^$tlfc^$lT K^X^T*© 
>) X r» £iIA0 ; 

Empty [!] = (&*£ 7 K LxX+U J£f-£il) (End) ; 
Ful I [l] = (£0.7 K IxX. IB^X-^S) (End) ; 
inner-zone=l ; 




S59 



WO 00/42515 



PCT/JP99/05679 



57/ 
'57 



c 



START 



For (J=outer-zone; 1 ; — 1) 
{if ((Empty[J](D7-><D : 
break;) 



? -**)>0) 



S201 



Empty [J] 0) MX HCftlV I 

(channel) >*JUCD 1 ?ny^£fB&; 

Stream (channe I ) (CEmpty [J] (D1 v9'A<D 

Empty[J] = (ft$l7 KbX + k ^x-^S) (End) ; 
Ful l[J] = (£aIT KbX, IBSiT-SM) (End) ; 
channe I ++; 



No 




Yes 



outer-zone =J ; 5 
RETURN ^) 



S207 



S208 



S202 




Empty [J] = (End) ; 

Ful I [J] = (5fcH7 KbX. fBtlx-^M) (End) 
J = J-1 ; 
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10 | 










(m) 


voou 
Nai 


VOBU | VOOU I 
Mo. 2 | No.3 | 




(!) 


1 «-*•<* 
| * -y 23 




(n) 




W-VOB 31 




<*> 


x»MSvoa ai 




(o) 


htr_mov, vro 
<vn_MOVie. von) iot 


«) 


RTR_STO. VRO 
(VR_STILL. VOR) 1 08 



. .RTR.lKXARJIANGR.inj) (NAVIGATION DATA) 

..PCCIHl IORIGINAL PGO-l 

. . PROGRAM do 

. . PROGRAM • & 

. . PROGRAM fly 

. . CELL » 1 

..CELL N2 

. . CELL #3 

. .CELL #« 

. . CELL H S 

..CELL M6 

. . CELL TYPE - MOVIE CELL 

. .CELL TYPE - AUDIO CELL 

. . CELL TYPE - STILL IMAGE CELL 

..CELL TYPE - SILENT CELL 
. . . TIME MAP 
. . .TIME MAP 
. . .TIME MAP 
. . . VOB ENTRY 
. . . TIME MAP 

. .CELL Nil 

. • CELL 112 

. .CELL 113 

. .CELL TIME - COMPOSITE CELL 

. . PCCIln ( USER DEFINITION PGCI - 6 

..AUDIO ENTRY No . 1 

..AUDIO ENTRY No . 2 

..AUDIO ENTRY No . 3 

..AUDIO ENTRY No . 4 

..AUDIO ENTRY No . 3 

..AUDIO VOD (AOD) «A 

..AUDIO VOD IAOBI «B 

..AUDIO VOB (VOB) IC 

. -CELL TIME - AUDIO CELL 

■ .CELL TIKE - MOVIE CELL 

. . MOVIE VOB 

. . VIDEO PART 

. .AUDIO PART 

. . STIL IMAGE VOB 



(57) Abstract 

Audio information is recorded on an information medium in a format which is an expansion of the RTR (recording/reproducing DVD) 
standards. A "cell for audio information" is defined as management information about information recorded on the information medium and 
as a reproduction unit for audio information similarly to the RTR standards. A PGC (program chain) at an upper level thereof has 
"reproduction order" being the relation with other video information (movie cell) and/or still image information (still image cell). 
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RTR (ISDVD) TJXfkMDVlt, T 4 * ? 4 
X „ !2tm©f-^ 7 t-v 5/ h # s: v> jc & 5 ic #> ^ M D 
WlEif-^ SrtOf * R T R (^SDVD) 7 — y h 
•CEfitS i i RTR (ftSDVD) 

it»jhnttflr«^ i t> k * 'if « £ i lie <d m « k # ± ^ ia * 
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Is] - <o tf # ft ± i& i£ M £B , ft it & 
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" * y v> ^ P G C " t up (4 ti , a- - if St -f 5 Pf * £ 
" * y v 5 h =7 v 9 * J:|#lt5Iiij s tt5, * fc , 

r - if # & e k it £ *r fig ft j s ^ ¥ m \z m -t 5 w m it « (4 
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" 7 s 1/ -y y * h " t % U ii 5 z t & X t 5 „ 

*-y v> ^ A- P G C (4 , lo^|$|^rtt'loL)J^ft L 
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G C I T I lc (4 , '^7-7'/M:i:'(Dj:^i3.-ftiPG 
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ft o T l> 5 o 

D V D 7 t - 7 A t B t Jll t t' ft ^ - f ^ y 7* $ & 
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Paif^«rJg^LTj^#P^©^^^-r 5 > & Z> tz &b <D 
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v 5 ^^ |«7Uf V7-v'3y^0 2 5 2X) Oft 
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^^M#l-#h (1218 (h) ) O If fg £/8 T , f?£ffl 
K:J&^$ftfcB#IHH6B8fl s AR_AUD I O. AR02 2 1 X 

^ ►) , ^fjich?^ (iumm^ft) a» e> t? t> * * - 

i9li, ftS^t&1t«&ft±<DfEftx-*1Sig©£&fc{t!l 
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<o m z & -r s 0 x* h z> o w j» w « © f? £ p^f k p d# k * i- 

5 ft jfc ®j tff m (x? frU*-? *J * 9 b) l:»t5f Itli 

tt , HI 9 (e) C^t^f/HIA V7 7 ^^ffifftT 1 - ^ ^ 
(S_AVFIT) 1 4 2 Xf^CEi^tl^o r<7)S_ 
AVFIT14 2Xrttli, B9 ( f )' C/fti 5 ~- 
x^:*AV:7T'i'/i'tt$&7 i -://i''i#$& (A_AVFITI) 
26 OX, l^±©7f h U — -Mf $R # 1~# 
j % ^5 u /UjiiAV7T'1'^ffif*R (S_AVFI) 2 6 4 Xm 
# IS ft £ ft 5 o 

S_AVF I 2 6 4 XrtClt 19 (g) ll/^f i 5 
yUlA V7 7^ /^tti-^tf t (S_AVF I _ G I) 

2 7 OX, 1 g±(D^f /WfflVO B ^^-/ifit-f^^ 
^ * (S_VOGI_SRP) #l~#g, l^±<D^^-/l^ 
iVOB^/P-7111 (S_VOGI) #l~#g#^SEIt 

$ ft 5 o 

t:5T\ ftJti!iflfclW|&t>ti!f$ftJ£fl5:i 0 o x \zfc%ki- z> m 

£ # £ V> 0 -&KfEfti-5ft±iiiftte$R£££*fcfcOtt, 
;H V O B ^/V-7 5 (S_VOG) * ^ 

BVOB'^/u-^|:B8t5f ^ivoB^/i/- 

7iti (s_vog i ) #i-#grt^saft$ft, r (dwm 

ttf « «t <9 /HVOB^^-7 , $fif©f I^fr/^tl 

& ft Wfc fi % S_VOGI#l~#g (19 (g) <D 2 7 

3 X ~ 2 7 9 X ) rtW^f/l'iiVOBiy H ( S _ V O B 
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_ENT) # 1 - # f (|2j9 (h) <D281X~289X) 
& * (i , m 9 (i) (C ^ f «fc 9 I- x /I'ffiVO Bxy Ml 

9 4 ~7 (S VOB ENT TY) 2 9 IX, 1 oW^f 

/U|iif-'l'X(t:*7= r ^-|FP^'^f-'l'XV_PART_SZ) 2 9 
2Xf^o ( w ft <£> If $R ( S _ V O B _ E N T _ T Y , 
V_PART_SZ) \Z X , Xf/HVOB^/^7'|fii 

jftowiawtsH-cfcs. « * * " , " * ¥ £ " . " m m 
ft if (75 h 7 v * % k m m ft iff ir fi , x * ^ h tf « £ t 

Th7-^^y Kxy|>!J^^yf (Hl^-fr-f) ft 12 » T? 

, , ft if ttttttT*- 

^5, Kxy h U y hrt(^7 ^ -r U - f hif $ft i: s 

7)5 0 7c 7 P 7 -r y - X ^ 7 h tf $& ft \Z is & ft v> tf # > 

70^7^7 F (IT_TXT) #l~#e (010 
(f) <7)2 3 6X~2 3 8X) ft l£ IB B T* t 5 <fc 0 lC ft o T 
v^„ n <73 Jt ^ % h7 7^^7 Kxy M) jjf^ y 

If Ift (IT_TXT_SRP) <D ^ jftS 12 m £ ft 5 * ig ft o 

70A7^7Mfil^ 110 (e) ( f ) * -t «t 5 
7^r7Ff-^7^-i>t (TXTDT MG) 146 
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v> -V (TXTDT MG) 14 6 X^CIi, T*^ hf"^ 

tfi (TXTDT I ) 2 3 IX, lM±<DT'( s rJ*7'*cXb 
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t7^ty KHRS, T'ffAf^^ Ff-f^^;? 
©|IT_TXT_SRP_Ns, x ^ A h f — * t * — i? 
*r <K>m~T T KU^TXTDT_MG_EA^#ft»^5 0 

#7^ fi^f =3r^ h t-f > ^ (IT_TXT_SR 
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T X T _ S A % -e^T-fxA-r^* hot >(XI T _ T X T 
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(^^hyziW^h-lf^ 8 3 ^1:^-7^ t^fy7-^x 
ft ft # K ft *i fc. #j ) & tt 93 -T 5 HI -C -5 „ HI 3 ( i ) © H 
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p m & it e £ & £ 1- § j r b <d m m * m / % \ m m & * & 

t tz h <o & y 4 v t v ? * JB £ I- ft 5 o 
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(h) (i) xy h y #^f-y HSI 2 8 3 S: 
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